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Dear Dr. Thalwitz, 
I have pleasure in transmitting to you the report of 
TAC on a possible expansion of the CGIAR. This is the 
culmination of two years work on the assessment of the 
so-called non-associated centres and one and half years 
of study on Forestry. In this letter I attempt to guide you 
through the report and to highlight some of the key issues 
and major recommendations which require consideration by 
the CGIAR. 
As a prelude to the examination of the subject matter 
areas represented my the non-associated centres and developing 
a proposal on the forestry and agroforestry initiative, TAC 
undertook an analysis of the need for, and the implications 
of, an expansion of the CGIAR. This is discussed in Chapter 
2. The analysis focuses on the global context in which the 
CGIAR is likely to operate in the future. Particular 
attention is given to expected trends in world agriculture and 
forestry during the next two decades. The resulting 
challenges to agricultural development and resource 
management, and the implications for research in each of the 
major developing country regions (Asia and the Pacific, 
sub-Saharan Africa, Latin America and the Caribbean, and West 
Asia and North Africa) are discussed in Chapter 3. 
The review of the Asia and Pacific region shows that 
agriculture plays a crucial role in employment and income 
generation and that rapid growth in food production is 
essential to keep pace with population increases. Research 
should emphasize development of cost reducing technologies to 
improve crop and resource management and promote nutrient use 
efficiency. For the longer term, it will be necessary to 
increase yield potential for the major cereals. The 
productivity of vegetables and livestock should also receive 
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attention. Other areas considered for future research emphasis 
are aquaculture, integrated pest management, forest products 
and agroforestry. 
The review of sub-Saharan Africa shows that potential 
for significant yield increases exists in all sectors. A 
clear need is identified for strong emphasis in research on 
resource management coupled with efforts to increase genetic 
adaptation to specific needs through improved crop, livestock 
and forestry productivity. Heavy emphasis on capacity 
building in NARS is needed to develop farmer-oriented 
technological innovations. Agricultural policies which offer 
incentives to farmers to intensify use of land and provide 
. infrastructure for optimal use of inputs and marketing of 
outputs are required. 
The review of Latin America and the Caribbean 
indicates that the adoption of existing technologies and known 
principles can contribute to the achievement of needed output 
in the region for the short to medium term. However, the 
generation of new knowledge and technologies is considered to 
be crucial in the longer term. Collaborative international 
strategic research is strongly advocated. Funding of NARS has 
recently taken a downward trend due to the financial situation 
of many countries in the region. Therefore, increased and 
urgent attention is needed in priority setting and on 
organization and management of research at national and 
regional levels. 
With respect to the West Asia and North Africa (WANA) 
region, TAC considers that it is unlikely that the expected 
increase in forestry and fishery productivity will be adquate 
to enable the region to become self-sufficient in food and 
forestry products. However, trade opportunities will allow 
most WANA countries to achieve food security and 
self-reliance. Future agricultural and forestry research in 
the WANA region should be geared primarily to activities that 
enhance income generation and to commodities that meet the 
needs of the growing urban population. 
The evolving needs for international agricultural, 
fisheries and forestry research and their implications for 
CGIAR priorities and strategies are discussed in Chapter 4. 
This Chapter clarifies the special nature of international 
research: discusses the scientific capacity of NARS in 
developing countries; provides an overview of international 
and regional scientific capacity in developing countries: and 
finally draws together an inventory of perceived needs for 
international strategic research in agriculture, fisheries and 
forestry. Illustrative examples of potential research 
activities are outlined under nine research categories. 
Chapter 5 provides an overview of the evolution of 
the CGIAR including the rationale for its current structure, 
and a historical evolution of CGIAR priorities. It also 
assesses the main strengths and weaknesses of the current 
organizational structure of the CGIAR. 
. . 
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The process of analyses and criteria used for the 
evaluation of the subject matter and institutions represented 
by the non-associated centres as well as for the review of 
strategy and options for forestry in the CGIAR System are 
outlined in Chapter 6. This chapter also refers to the 
extensive background documents prepared and used by TAC in its 
deliberations. As you will recall, the process and criteria 
were discussed and endorsed by the Group at its Mid-Term 
Meeting in The Hague in May 1990. 
In Chapter 7, TAC re-examines the current goal of the 
CGIAR in light of the proposed expansion and concludes that 
. there are compelling reasons for redefining the goal and 
expanding the objectives of the CGIAR. As a result, a revised 
Mission Statement is proposed to replace the current CGIAR 
goal statement. 
The objectives associated with the current CGIAR goal 
have also been revised and redesignated as goals. 
Consequently, what is presently defined as CGIAR goal and 
objectives will become CGIAR mission and goals. The new 
Mission Statement introduces the notion of food self-reliance 
as opposed to the current implicit emphasis on national food 
self-sufficiency. A framework consisting of nine goals to 
which research activities contribute is proposed for the 
systematic analysis of priorities in the CGIAR. This 
framework includes improved productivity of fisheries and 
forestry as additional new goals. The Groub may wish to 
consider and endorse the revision of the CGIAR mission and 
goals as these are used extensively in the evaluation of 
future activities. 
Before making specific decisions about the 
non-associated centres, and forestry and agroforestry, TAC 
felt it necessary to have a medium- and long-term 
conceptualization (vision) of how the CGIAR could evolve in 
the future. This is presented in Chapter 8. This vision 
depends on the necessary strengthening of NARS with consequent 
changes in the size, activities and role of the CGIAR. In the 
long term TAC sees the CGIAR with a more limited role in 
highly focused global activities of a strategic nature. In 
the medium term, in addition to global activities, TAC sees 
increasing effort on research focused on agroecological zones, 
regionally defined. For these, TAC has coined the term 
necoregionalft. Given that these two concepts--global and 
ecoregional activities/institutions-- play important parts in 
TAC analysis and conclusions, they are also discussed fully in 
this chapter. 
Chapter 9 presents the evaluation of subject matter 
areas and non-associated centres. The analysis starts with 
what TAC perceives to be the future role of the CGIAR in the 
subject matter areas and the extent to which these evolving 
needs are already being met by the CGIAR, non-associated 
centres, and other institutions. Based on the criteria 
adopted by TAC, all but one subject areas represented by the 
non-associated centres (fertilizer technology) were considered 
. . . 
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appropriate for CGIAR support. TAC then examined the 
characteristics of each non-associated centre. For those 
non-associated centres where some activities qualified for 
inclusion in the CGIAR, institutional options were considered. 
On the basis of TAC@s assessment AVRDC, ICLARM and 
IIMX are recommended for inclusion in the CGIAR subject to 
certain conditions being fulfilled by their Boards and 
management. TAC is recommending that the CGIAR should 
continue to support research on banana and plantain through 
IITA which already has plantains in its mandate. INIBAP would 
become an integral but distinct component of IITA's Banana and 
Plantain Programme. ICRAF in its present form as a stand- 
. alone institute was not recommended for admission into the 
CGIAR. However, a modified ICRAF could play an important role 
in the proposed CGIAR forestry and agroforestry initiative. 
CGIAR support for the activities of IUFRO/SPDC could be done 
within the context of the CGIAR programme on forestry and 
agroforestry. With respect to ICIPE, IBSRAM and IFDC, TAC 
recognized that these institutions play important roles in the 
global agricultural scene but using the criteria adopted they 
did not qualify for inclusion into CGIAR. TAC sees however a 
need for increased and coordinated efforts among CGIAR centres 
on soils, crop protection and plant nutrition. Pending the 
outcome of a study by Winrock International on livestock in 
sub-Saharan Africa, TAC has made only an interim 
recommendation on ITC and on the ticks and tsetse programmes 
of ICIPE. 
In its.1985 Review of CGIAR Priorities and 
Strategies, TAC recommended coconut as a new initiative for 
CGIAR support along with aguaculture and vegetables. The 
CGIAR endorsed the recommendations and asked TAC to develop 
appropriate proposals. In this analysis TAC has reviewed a 
possible role for the CGIAR in coconut research and has 
recommended that it should be included among the portfolio of 
activities to be supported under the CGIAR forestry and 
agroforestry initiative, with immediate development of a 
germplasm activity through IBPGR. 
Chapter 10 considers the strategy and institutional 
options for incorporation of forestry and agroforestry into 
the CGIAR. In particular it provides a background on the 
events and trends which led to the CGIAR introducing forestry 
and agroforestry research into its mandate: summarizes TAC’s 
conclusions on CGIAR support for certain aspects of forestry 
and agroforestry research; explores institutional options to 
achieve the task: and provides TAC's assessment of the most 
desirable course of action for the CGIAR. Based on its 
analysis and evaluation, TAC concludes that the most effective 
way of dealing with priority forestry and "trees in land use" 
issues of concern within the CGIAR mission is to develop an 
integrated forestry/agroforestry approach. It considers that 
such an approach would be more effective in addressing the 
underlying causes of tropical deforestation than establishing 
separate forestry and agroforestry centres, since the problems 
associated with deforestation can only be addressed 
. . 
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effectively with an approach that involves close interaction 
between agriculture, agroforestry and forestry. 
The approach recommended by TAC gives strong emphasis 
to support for meeting regional and national needs through: a 
coherent plan to build on the capability of existing CGIAR 
centres; and contractual and collaborative arrangements with 
regional and national research institutions. It also provides 
for global strategic research efforts through: the 
incorporation of forestry/agroforestry activities into the 
mandates of IBPGR, IFPRI and ISNAR; and the establishment of 
an integrated forestry/agroforestry research centre to serve 
as a central focal point for forestry and agroforestry 
research in the CGIAR. 
Finally, TAC examines the implications of its 
findings and recommendations on the future structure and 
financial requirements of the CGIAR System. It recognizes 
that if its recommendations are endorsed by the Group they 
will have significant consequences for the overall structure 
of the CGIAR, the mandates of the current centres as well as 
the additional entities and financial resources. These issues 
are discussed in Chapter 11. A possible evolutionary path for 
the CGIAR is presented, followed by a general discussion on 
possible options for restructuring and funding scenarios. TAC 
has purposely refrained from making explicit recommendations 
on the future structure and size of the CGIAR System at this 
stage. However, it hopes that it has succeeded in promoting 
the necessary dialogue among CGIAR members. 
Mr. Chairman, in transmitting this report, TAC 
completes the analysis of these issues as requested and on 
time. I am pleased that the analysis is careful, 
comprehensive, and I believe objective and balanced. The 
accomplishment owes an enormous debt to TAC members, the TAC 
and CGIAR Secretariats and the many external consultants who 
have worked so hard. I also acknowledge the valuable 
cooperation and help we have received from FAO. I trust the 
report will provide you and the group with the necessary 
information to make what we consider to be crucial decisions 
for the long-term future of the CGIAR. 
Yours sincerely, 
Alex F. McCalla * 
TAC Chair 
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A IOSS1EI.E EXPANSIQJ OF 'IBE cc;IAR 
CHAPTER 1 - 1WrR0DuCT1oN 
This report presents TAC’s recommendations on the possible 
expansion of the CGIAR. It was prepared in response to a request to TAC 
from the CGIAR to consider adding ten non-associated centres and 
forestry and agroforestry to the CGIAR System. As a background to the 
decisions, the report analyses the current ar&future situation in 
various regions of the developing world and the unique contribution 
which international research can make. The report also presents TAC’s 
vision of the future before making a series of specific recommendations 
on the inclusion in the CGIAR of research on forestry and agroforestry 
and of a number of the non-associated centres. TAC’s analysis and 
recommendations also have implications for existing CGIAR institutions 
and the future structure -of the CGVIR. These implications and some 
options are discussed. Finally, the financial resource needs of an 
expanded CGIAR are explored. 
The Consultative Group on International Agricultural Research 
(CGIAR) has, since its inception in 1971, been a dynamic system. It is 
regularly reviewing its priorities and strategies, and is adjusting to 
the evolving demands of a changing global environment. During its first 
decade of activity, the number of international agricultural research 
centres supported by the CGI?JR increased from the initial four to 
thirteen. The scope of activities expanded also. CGIAR Centres are 
concerned with the science and technology of food production, the policy 
framework for agricultural development, and the organization of national 
research systems. The First Review of the CGIAR in 1976 recommended a 
period of consolidation and the Second Review in 1981 called for a 
moratorium on the number of Centres, with new activities to be 
incorporated into the existing framework. 
TX’s most recent Review of CGIAR Priorities and Strategies which 
was approved by the CGIAR in 1986 (TAC/CGzAR, 1987) and the CGIAR Impact 
Study (Anderson et al., 1985) identified a number of issues requiring 
further explicit evaluation. These included sustainability, resource 
management and environmental degradation; income generation, employment 
and equity; evolving partnerships with national agricultural research 
programmes; the need to move towards strategic research; and slow rates 
of food production increases in less-favoured environments. The 
Priority and Strategies paper further recommended that the commodity 
coverage of the CGIAR be expanded to include vegetables, coconuts and 
aquaculture. In addition, over recent years a number of new entities, 
patterned after CGIAR institutes and supported by many of the same 
donors, have been established outside the CGIAR. These entities 
undertake research either on commodities currently outside the scope of 
the CGIAR (such as vegetables, fisheries and forestry), or on resource 
use and management that reinforces work of the CGIAR (such as soil 
management, irrigation and agroforestry). This has raised the question 
whether the CGLAR “should be broad and inclusive rather than selective 
and exclusive” (CGIAR Chairman, Berlin, 1988). 
At its Mid-Term Meeting in Berlin in May 1988, members of the 
CGIAR discussed the work currently being undertaken by the new entities, 
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i.e. the sc+called "non-associated centres", and asked TAC to undertake 
an examination of a possible expansion of the CGIAB. The institutions 
were, in alphabetical order: AVRDC, IBSPAM, ICIPE, ICLABM, ICBAP, IF'DC, 
IIMI, INIBAP, ITC and IuPm/SPBC. At the Mid-Term Meeting in Canberra 
in May 1989, CGIAB members agreed on a "Declaration of Intent on the 
Future work of the CGIAR" in which they stressed "the evident and urgent 
need to investigate the significant research issues of natural resource 
management for sustained food production and for the long-tern 
maintenance of lauds best suited to tropical and subtropical forests". 
Accordingly, CGIAB members declared their intention to continue to give 
emphasis to the CGIAB mandate of research on sustainable food production 
and "to expand this eqhasis to include research on the optimal 
management of tropical and subtropical forest lands giving particular 
stress to the interaction of agriculture and forestry, and the use of 
forest resources as an important contributor to the rural economies, 
energy needs and the wealth of partner nations" (CGIAB Secretariat, 
1989, Annex I). 
In undertaking its task of examining a possible expansion of the 
CGIAR, the Comittee decided it would be necessary to reconsider: 
(i) the CGIAB in its global context; 
(ii) the scope of CGIAB support for research and related activities, 
and priorities for existing as well as possible new areas of 
subject matter coverage; 
(iii) the mandates, research goals and priorities of potential new 
institutions as well as existing ones; 
(iv) organizational modes and structures; and 
(VI any other matters relevant to a comprehensive analysis of the 
future of a potentially expanded CGIAR. 
As this process has proceeded TAC has approached the 
re-evaluation of the CGIAB in an iterative fashion. First, T!?4C 
evaluated potential global macro needs to the year 2025 to determine the 
broad parameters that should guide international agricultural research 
in the CGIAP, recognizing that the CGIAR was a relatively small part of 
the overall global research establishment. In particular, TAC addressed 
questions of sustainable production systems on the full spectrum from 
mono crop annual cropping systems through mixed cropping/livestock/tree 
systems (agroforestry), natural forest resource management including the 
management of biodiversity, to comercial forestry activities. These 
analyses were initiated first at a regional level and then integrated 
pgY. Finally TAC critically evaluated the CGIAR as it has evolved 
. 
The second step began with fact-finding activities regarding the 
specific entities (non-associated centres) in terms of the role they 
played in specific subject-matter areas (micro analysis). After these 
first two steps, TAC has iterated between global macro evaluation and 
micro subiect matter evaluation which, after initial reviews of the 
non-associated centres (NAC), 
as existing CGIAR institutes. 
was broadened to include both WCs as well 
At TAC 51 (March 1990) TAC was presented with the reconmendations 
of a number of subject matter panels (banana and plantain, livestock 
. I 
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disease in sub-Saharan Africa, fisheries/aquaculture, natural resource 
management, forestry, crop protection and interfaces with national 
programmes). An eighth panel’s recommendation on vegetables was 
received at TAC 52 (June 1990). TAC acted in a tentative fashion on 
each of the panel’s reconunendations and initiated broad discussions of 
the implications for the long-term structure of the CGIAR of accepting 
these recommendations. As an interim step in the analysis a draft 
options paper provided a more concrete set of proposals to discuss. TAC 
finalized its analysis and formulated recommended options at its 
meetings in June and August of 1990. This report presents the results 
of that analysis. Special attention has been given to forestry and 
agroforestry. 
The report starts with the background and process of the analysis 
(Chapters 2 to 7). These chapters review evolving global trends and 
analyses regional challenges and opportunities. The needs for 
international research and the evolution of the CGIAR are then 
discussed. Next comes a description of the process followed in the 
analysis, the criteria for CGIAR support, and a revised CGZAR mission 
and goals statement. 
Chapter 8 examines what appear to be the emerging long- and 
mediun+term trends. It presents ‘IX’s vision of the future of the CGIAR 
and its conceptual notions of commodity and ecoregional activities. 
The evaluation of subject-matter areas and non-associated centres 
is considered in Chapter 9. This chapter reviews future CGIAR research 
needs in the subject matter areas represented by the non-associated 
centres; analyzes selectively current activities inthe CGIAR, 
non-associated centres, and national systems; reviews the 
characteristics of the non-associated centres; discusses where 
appropriate, institutional options; then presents TAC’s recommendation 
on the inclusion or otherwise of these centres into the CGIAR. 
The strategy and options for inclusion of forestry and 
agroforestry in the CGIAR are considered in Chapter 10. This chapter 
outlines the priority areas for forestry and agroforestry, considers 
institutional options for research in this area and presents TAC’s 
recommendations for the creation of an integrated forestry/agroforestry 
research centre. 
Finally, the structural and resource implications of the analysis 
and recommendations are reviewed in Chapter 11 and issues are raised for 
the consideration of the CGIAR. 
From the outset of the process, TAC has taken the position that 
specific decisions should be taken in a broad and futuristic context. 
This explains the length and complexity of the report. TAC felt the 
report should be comprehensive and self-contained, and present the basic 
information TAC used in its analysis. For many CGIAR members the early 
parts of the report will seem familiar. The discussion of mission and 
goals (Chapter 7) was part of the TAC Chairman’s proposed approach 
presented at ICW 88. The basic materials in Chapters 2, 3 and 4 were 
discussed at ICW 89 and the process and criteria used (Chapter 6) was 
discussed at the CGIAR Mid-Term meeting in May 1990. The substance of 
TAC’s analysis and its basic conclusions are new and are presented in an 
integrated fashion in Chapters 8, 9, 10 and 11. 
4 
CBAPTER2 - EvoLvINGGLoBALTRkNDs 
2.1. Factors Affecting Food Demand 
During the next three decades, the demand for food in developing 
countries will be affected by three nrajor factors: population growth, 
income growth and urbanization. 
According to the roedium variant estimates of the United Nations 
(United Nations, 1988), the total population of the developing countries 
is projected to grow progressively from 3.6 billion in 1985, to 4.9 . billion in 2000, to 5.8 billion in 2010 and to 7.0 billion in 2025. The 
present growth rate is about 2.1% p.a., but the slowdown in population 
growth that started in the early seventies is projected to continue, so 
that the annual growth rate will decline to 1.9% by 2000 and fall to 
1.1% by 2025. While at present about three quarters of the world 
population lives in developing countries, this proportion will increase 
to 79% in 2000, to 81% in 2010, and to 83% in 2025 (Table 2.1.). 
Table 2.1. Population Size and Percentage Distribution for the World, 
Developed and Developing Countries and Major Geographic 
Areas, Medium Variant Case, 1960-2025 
World Dvlp'd Dvlp'ng SSA Lat.Am. Asia/Pat. M 
1960 3019 
1970 3697 
1985 4855 
2000 6251 
2010 7191 
2025 8467 
1960 100.0 
1970 100.0 
1985 100.0 
2000 100.0 
2010 100.0 
2025 100.0 
POPULATION (MILLIONS) 
964 2055 209 218 
1074 2623 270 285 
1210 3645 421 404 
1311 4940 678 540 
1365 5826 916 631 
1422 7045 1296 761 
DISTRIBUTION (PERCENTAGE) 
31.9 68.1 6.9 7.2 
29.1 70.9 7.3 7.7 
24.9 75.1 8.7 1 0 9 0 10 8 i:; 
19.c 81.0 12.7 8.8 
16.8 83.2 15.3 9.0 
1505 123 
1906 162 
2575 245 
3349 373 
3810 469 
4379 609 
49.8 
51.5 
53.0 
53.6 
53.0 
51.7 
SSA - Sub-Saharan Africa 
= West Asia/North Africa 
Lat. Am. - Latin America and the Caribbean 
Asia/Pat. = Asia and the Pacific 
Source: United Nations (1988) 
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a Population growth rates in developing countries are in general 
well above those of.developed countries. Wide regional differences can 
be observed, with the highest rates expected in sub-Saharan Africa,. and 
the lowest in Asia; however Asia’s population increases will be the 
largest in absolute terms. The continent already contains 53% of the 
world’s population, although this share may not increase further because 
of the effects of family planning in China and India. The population of 
Africa south of the Sahara is expected to expand threefold between 1985 
and 2025, thereby increasing its share in the world population from 8.7% 
to more than 15%. The growth rate is particularly high in Eastern and 
Southern Africa. In Latin America, the population will increase by 
approximately 100 million every decade and in West Asia/North Africa the 
population is also growing fast. 
Income growth is a significant factor in determining food demand, 
in both size and composition. In addition to an increase in food 
consumption, the general trend is for diets to shift from staple grains 
to more livestock products and vegetables. Increases in demand for 
livestock products in turn lead to an expansion of demand for 
freed grains. For the next ten years, the World Bank has projected an 
annual growth rate in per caput income of 2.0% in developing countries 
as a group, but no growth is expected for sub-Saharan Africa. 
On a global basis, there are positive indications about future 
income growth. FAO is cautiously optimistic about future economic 
growth until the year 2000, while IFPFU expects the decade of the 
nineties to be a period of renewed strong economic performance (FM, 
1987; Mellor, 1988). It is likely that actual income growth will be 
determined largely by political events, the future of oil prices, and 
national economic and trade policies. 
Urbanization is also a major factor determining food demand, 
particularly its composition. Urban consumers will make further shifts 
in their diets from coarse grains, roots and tubers to high-value 
cereals (such as wheat and rice) and livestock products. Urbanization 
also affects the mode of food supply, more of which has to be generated 
through production for markets rather than through subsistence 
agriculture. At present, approximately 31% of the population of 
developing countries live in urban areas, although there are strong 
regional differences. In Latin America, 69% of the population is 
urbanized, the proportion being particularly high in the subtropical and 
temperate zone countries. In sub-Saharan Africa, 28% live in urban 
areas and in North Africa 47%. Asia is the least urbanized continent, 
as only 25% of the population live in urban areas. In South Asia, the 
percentage amounts to only 12%. By the year 2000, about 40% of the 
population in developing countries will be living in towns and cities, 
and by the year 2025, the urban population will be 57% of the total 
(United Nations, 1987). 
In addition to population growth, the strong trend to 
urbanization is further reducing the area of land for food production as 
cities and villages sprawl outwards. Urbanization is also causing 
pollution of areas used for intensive production of vegetables and other 
food -crops. Industrial and urban wastes also pollute waterways and 
groundwater affecting fisheries and drinking water. 
2.2. MalnutrLtion and Poverty 
. 
Malnutrition remains a cormnon feature throughout the developing 
world. zany people simply do not have enough food to eat, and the 
well-being of even larger numbers is diminished because their food is of 
poor quality and lacks diversity. 
About half a billion people are believed to be at nutritional 
risk because they have limited access to a basic diet. As the 
nutritional status of representative populations has only rarely been 
measured, this estimate of the prevalence of undernourishment is based 
on the dietary energy supply (DES) of nations together with other 
factors, such as income, that affect its distribution. People are 
judged to be at risk if the energy available for consumption is less 
than 1.4 times the basal metabolic rate, or about 1,500 kcal/caput/day. 
Intakes at or below that level are not sufficient to support even 
moderate physical activity of adults and childhood growth is limited. 
In the early 198Os, nearly one-third of the people with incomes less 
than USS 400 a year, excluding China, were in the risk category. In 
Africa and the Far East, 25-26s of people are at risk, in Latin America 
16% and the Near East 12% (FAD, 1985). 
Despite the projected improvements of consumption levels in 
developing countries, the number of malnourished people is expected to 
rise further. The number of people with consumption levels below the 
critical threshold value is likely to increase from the present 510 
million, to 630 million in 2000 although, as a percentage of the total 
population, their relative number may decline (FAO, 1987). 
Limitation of food variety and quality, as well as seasonal 
variation in intake, results in deficiencies of vitamins and minerals. 
The most widely -recognized deficiencies involve vitamin A, iron and 
iodine. Inadequate consumption of specific foods or food groups is also 
the root cause of other persistent but less cormnon deficiency diseases, 
such as scurvy (lack of vitamin C) and pellagra (lack of certain of the 
B vitamins). Regionally important deficiencies of other nutrients are 
known (such as zinc and selenium) and the list is likely to grow as 
better methods of identification are developed. 
Anaemia is the most prevalent nutrition-related disease. An 
estimated 800-900 million people are affected. These are mainly from 
developing countries, where the condition is common among children below 
the age of 12 and among pregnant women. 
It is clear that the prospect of chronic food deprivation for a 
large number of people cannot be averted by increased food production 
alone. Deficiency of vitamins and minerals persists even though 
potentially effective intervention strategies have been developed by the 
health sector. A broader range of agricultural development strategies 
is needed coupled with domestic economic growth and more equitable 
distribution of the benefits. Eurthermore, poilution of foods with 
heavy metals and other chemicals should be carefully monitored and 
preventive action taken where necessary. 
Strategies to improve nutrition and alleviate hunger should focus 
not only on improving food supplies, but also on ensuring access to food 
by the poor, by increasing their purchasing power. People are often 
malnourished because they are too poor to buy available food. A recent 
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report from the world Bank defined poverty as the inability to attain a 
minixurn standard of living (World Bank, 1990). Poverty has many 
dimensions including inadequate incomes , malnutrition, lack of access to 
social services, and lack of social and political status. On the basis 
of indices that reflect minim level of consumption and standard of 
living, the report has estimated that 1.1 billion people, or 33% of the 
population of developing countries live in poverty. About three- 
quarters of these poor, 800 million people, live in Asia, namely in 
India, Bangladesh and China. In subsaharan Africa, the number of poor 
amounted to 180 million people, while an additional 70 million poor live 
in Latin America, 60 million in WANA and 6 million in the developing 
countries of Eastern Europe. Although the report highlights progress 
made in reducing poverty during the last 25 years, it also points to the 
slow rate of progress during the 1980s. 
Efforts to increase food production should be accompanied by 
policies to expand employment opportunities and income generation. An 
employment-orientated development strategy normally requires rapid 
growth in food production and declining food prices. These can occur 
simultaneously through technological change in agriculture which 
increases labour productivity and reduces cost of production per unit of 
output (Nellor, 1984 and 1987). 
Accelerated agricultural growth through production-increasing 
technological change generates capital and creates demand for goods and 
services that can be efficiently produced by other sectors of the 
economy with low capital-to-labour ratios. IFPRI research has shown 
that, in Asia, small farmers spend 40% of income increments on locally 
produced non-agricultural goods and semices, and about 20% on 
horticultural and livestock products, which are also labour-intensive to 
produce. This link between agricultural growth and labour-intensive 
growth needs to be encouraged. 
To do so would require greater attention by governments to 
infrastructure developnt, which may provide the link between 
amelioration of poverty in the short term, and a self-reliant removal of 
poverty in the long term (Nellor, 1988). Particular attention should 
also be given to the development of appropriate livestock technology to 
meet rapidly growing demand as incomes rise. Smallholder livestock 
production usually creates jobs. Production of fruit and vegetables is 
also likely to generate rural employment as incomes rise. 
2.3. Population Supporting Capacities 
Since the beginning of the 1970s there have been various 
estimates of agroecological potentials of land, and their 
population-supporting capacities in relation to climate, soils, crop 
species and variety, level of inputs, and rate of bringing new land into 
production (Buringh et al., 1975; FAO, 1982 and 1984). 
FAO’s estimates indicate that by the year 2000, for the 
developing world as a whole, the food situation, if low external input 
farming methods were to continue, would be critical. The entire 
potentially cultivable rainfed land in the developing countries, more 
than three times the present cultivated area, could support only 1.6 
times the expected population, leaving little margin for non-food crops 
or for population growth after the year 2000. Such an area expansion of 
. 
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agriculture, if possible at all at the required rate, would have 
negative consequences for forests and other natural ecosystems. 
Moreover, it should be realized that a large proportion of the extra 
potential arable land is located in two countries only: Zaire and 
Brazil. 
With intermediate inputs (some fertilizers, coni -vation 
measures, etc.) theoretically four times the year 2000 pi; ‘ation could 
be supported (FAG, 1982). Thus, in theory, with the applicc--: -5 
higher levels of external inputs, improved husbandry and the use cf all 
rainfed land resources for food production, the developing countries as 
a whole would be able to produce enough food. This is a far too 
optimistic view as this global result masks the prospects for individual 
. countries. The country results of the FAO study give considerable cause 
for concern: Southwest Asia is the region where rainfed land resources 
are most inadequate to meet the food needs of future populations, while 
the largest absolute number of people affected by potentially critical 
shortages of land is in Southeast Asia. Given the low level of use of 
external inputs, prospects for food security in sub-Saharan Africa seem 
most clouded. 
The technical options in Latin America appear to be far the most 
numerous. Theoretically, the potential capacity for Latin America far, 
exceeds its own projected food needs, while maintaining considerable 
areas of natural forest. However the situation in Central America and 
the Caribbean is much more restrictive. 
The food situation in Africa south of the Sahara is critical at 
present, but technically, the long-term prospects are reasonably good. 
Only an intermediate level of inputs on part of the potentially 
cultivable land would be needed to feed the population for several 
decades to come. Except for a few countries, the potential contribution 
of irrigation is small. However, natural resources are unevenly 
distributed with Central African countries favourably placed, while many 
countries in the Sahel and Eastern Africa are in a much worse situation, 
the more so because some of these countries have few non-agricultural 
resources on which to base their international trade. 
Asia and the Pacific region have done well in the past decades, 
but the situation may become critical within a generation. In due 
course this will call for considerable expansion of irrigation and 
structural improvement of existing irrigation systems. There is also 
scope for similar improvement in rainfed, wetland rice environments 
(bunded rice). 
Kany countries in the arid West Asia/North Africa region are 
facing the situation that even if they were to make full use of their 
land potentials, they would be unable to produce all of their own food. 
However, a number of these countries are oil producing and others are 
increasing their self-reliance by diversifying their economies and 
exporting labour. 
This qualitative ovemiew of resources for food production shows 
that there are still many options to solve’the food problem, but that 
the challerzges to agricultural development and sustainable resource 
management are very diverse, with similarly diverse implications for 
agricultural research in the major developing regions. 
9 
2.4. Future Demand and Supply Balances 
. 
The demand for agricultural products for all food and non-food 
uses in the developing countries is projected to grow at 3.1% p.a. over 
the period 1983/85-2000 (FAO, 1987). This is lower than the 3.7% growth 
rate achieved between 1970 and 1985. The slowdown in the growth of 
total demand is caused by the lower growth rates of population and the 
already relatively high consumption levels in some middle-income 
countries, particularly in Asia and the Near East. In subSaharan 
Africa, per caput consumption will remain low and largely depend on 
subsistence production and low-cost food imrts, including food aid. 
Inadequate access to food is another major factor inhibiting demand for 
food over the next three decades. Because of the poor state of the 
economy of many developing countries , aggravated by the debt crisis and 
the lack of foreign exchange, growth in consumption will often depend on 
the development of the domestic agricultural sector. 
Although total agricultural production will continue to increase 
in most developing countries, there will be little improvement on a per 
caput basis. The projected growth rate of gross aggregate production to 
the year 2000 is 3% per annum, which is below the 3.3% achieved during 
the last 15 years. On a per caput basis, the growth rate would amount 
to 1.1% p.a. Most of the production growth would be due to increases in 
yields as a result of irrigation, improved seed varieties and higher 
input levels. During the next decade, FAO expects an expansion of 
arable land of only 0.6% p.a., although harvested area would increase by 
1% p.a. due to an increase of cropping intensity. The overall 
agricultural self-sufficiency ratio of developing countries, which fell 
from 106% in 1969/11 to 101% in 1983/85, would further decline to just 
under 100% by the year 2000 (FAO, ibid). 
The broad trends in growth cf demand and supply in developing 
countries by geographic region is presented in Table 2.2. 
Table 2.2. Growth Pates of Total Demand for Agricultural Products and 
of Totai Agricultural Production in Developing Countries 
(1961-2000 , % Per Annum) 
1971-70 1970-85 1983/85-2000 
Dem. Prod. Dem. Prod. Dem. Prod. 
All Developing Countries 3.6 3.5 3.7 3.3 3.1 3.0 
Sub-Saharan Africa 3.1 2.8 2.9 1.7 3.5 3.1 
Asia 3.6 3.8 3.7 3.7 3.1 3.0 
Latin America 3.6 3.0 3.2 .3.1 2.7 2.6 
West Asia/North Africa 3.4 3.0 4.9 2.9 3.1 3.1 
Source : FAO (1987) 
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In s*Sabaran Africa and Asia, and among large segments of the 
population elsewhere , malnutrition will persist at least during the next 
thirty years. Low-income countries, particularly those that already 
have very low food availability per caput, are expected to make little 
progress. If present trends continue , malnutrition and poverty will 
rmrain a cormnon attribute for the majority of people in sub-Saharan 
ACrica and South Asia. As already indicated in Section 2.2., strategies 
to improve nutrition and alleviate poverty should focus not only on 
increasing food production but also on ensuring access to food by the 
poor by improving their purchasing power. Achieving self-sufficiency in 
food production should not be an end in itself. Agricultural 
developnent should be seen in a broader perspective and attention given 
to its importance for employnrent and income generation and for 
encouraging trade. Countries with no comparative advantage in producing 
food staples could diversify their agricultural sectors to encourage 
production of cash crops. This would also generate foreign exchange. 
2.5. Trade Patterns 
Despite significant increases in food production in developing 
countries, there has been a rapid growth in reliance on international 
trade to supply food. Whereas developing countries (excluding China) in 
1961/63 imported only 5% of their food needs, this percentage had risen 
to 10% in 1983/85. During the same period, developing countries turned 
from being net exporters to net importers of food in terms of calories 
(FAD, 1987). The self-sufficiency ratio of agricultural production 
declined sharply in Africa and the Near East, only slightly in Latin 
America, and remained constant in Asia. 
Imports of cereals have been growing particularly rapidly, 
tripling in 25 years. The increase occurred particularly during the 
last decade, and by the mid-1980s grain imports by developing countries 
represented 46% of the world’s total, up from 36% in the 1960s. Growth 
rates of cereal imports were particularly rapid for coarse grains 
(especially maize) reflecting their expanding use for animal feed, as 
consumption patterns shifted towards more animal products, especially in 
middle-income developing countries. 
Exports from developing countries have grown only sluggishly and, 
in most, the net agricultural trade surplus has deteriorated. Demand 
from high income countries for the traditional agricultural export 
commodities of developing countries in some instances is expected to 
grow only very slowly. 
During the last 20 years, international economic conditions and 
national trade policies have become of significant importance to 
,agricultural development in the third world. The debt crisis, 
fluctuations in exchange rates, economic recession, and volatile oil and 
coxmnodity markets have strongly affected developing countries, 
particularly those with a high dependence on agricultural exports. 
International agricultural trade is in disarray. Most industrial 
countries have agricultural trade policies to complement domestic 
support policies designed to redistribute income to agriculture, to keep 
small farmers operating and to contribute to other domestic objectives. 
In Western countries, this has contributed to surplus production, the 
growth of subsidized exports of agricultural products, and dumping 
practices. For developing countries, this has led to a deterioration of 
terms of trade and aggravation of economic hardship. 
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Developing countries would benefit from policy adjustments in 
developed economies that would reduce surplus production of cereals and 
livestock products, and encourage imports of third world agricultural 
products. This would help to reverse the trend of the declining net 
agricultural trade balance of developing countries. The outcome of 
ongoing multilateral negotiations particularly, for example, the 
G?~‘lT/Uruguay Round, will therefore be of primary importance to the 
development of agricultural trade. - . 
2.6. Sustainability of Agricultural Production 
Concern about the widespread depletion of the natural resource 
base for agricultural production has grown over the past two decades. 
Problems such as loss of genetic diversity, depletion of water 
resources, soil erosion, salinization, waterlogging, desertification, 
deforestation and environmental pollution threaten the sustainability of 
agriculture in large areas of the developing world. Agricultural 
activities can have negative environmental consequences on other sectors 
such as fisheries. Efforts to increase agricultural production 
substantially in coming decades to meet population growth will 
accelerate these problems unless new strategies are formulated and 
adopted. An added dimension to be considered is the uncertainty 
introduced by prospects of global climate change which could further 
compound the problems. 
It is important to recognize that, within certain limits, 
sustainability and increased production are compatible goals. Increased 
production on existing agricultural land reduces the pressure to clear 
and develop new lands. In the past, much of the incremental 
agricultural production has come from irrigated areas. Furthermore, 
intensive production systems can be managed to enhance land quality and 
reduce soil erosion by providing abundant vegetation to keep the soil 
covered and by maintaining nutrient and orgmic matter levels in the 
soil. Therefore, as in the past, high priority should be given to 
research designed to increase yields. However, the past neglect of 
research on the conservation and management of r.,tural resources must be 
addressed and higher priority given to both technical and socioeconomic 
aspects of sustainability. 
More effective ways in which international agricultural research 
should address the issues of sustainability and environmental hazards 
were outlined in a recent TAC report (TAC/CGIAR, 1988) which emphasized 
the need for all agricultural research to have a sustainability 
perspective. Furthermore, greater research emphasis on the problems of 
less-endowed regions is needed. These areas are marginal and therefore 
fragile but, in many countries are especially subject to increased 
exploitation due to population pressure on arable land resources. The 
research needtd for these areas should be grounded in an understanding 
of the existing prcduction systems. 
The level of external inputs used by farmers is a key factor 
determining sustainability. In less-endowed regions, systems using no 
external. inputs eventually deplete soil nutrient reserves, reduce 
vegetative cover and leave soil exposed to degradation. In areas where . 
farmers cannot afford, or have iimited access to external inputs, the 
adoption of systems with low levels of purchased external inputs based 
on nutrient recycling, particularly organic manure, biological 
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nitrogen fixation, and/or agroforestry will sustain a moderate level of 
production and limit degradation. However, in better endowed areas high 
levels of external inputs are necessary to sustain high levels of 
production without depleting soil fertility. The key to sustainability 
in these areas is the efficient use of inputs, PT :ially considering 
that environzmmtal pollution and economic loss serious consequences 
of the inefficient use of chemical inputs. 
. 
Amongst the various regions, Asia has serious envirormrental 
problems resulting from population pressure on land resources and from 
deforestation which, in upland watersheds, is causing soil erosiar.. In . 
the Near East and North Africa, soil erosion and salinization are major 
problems. Soil fertility depletion, soil erosion, desertification 
caused by overgrazing, and deforestation due to fuelwood harvesting are 
widespread in sub+Saharan Africa. Deforestation is a serious problem in 
Latin America mainly due to government-sponsored and private prograrmw 
of settlement for agricultural and livestock production. 
Recent estimates put the rate of deforestation in the tropics at 
17 million ha or 1% per annum (TFAP, 19901, although it should be 
recognized that this is a tentative estimate which includes 
deforestation caused by shifting cultivation, a traditional labour 
intensive system for faming forest areas. Practiced at low intensity, 
shifting cultivation can be sustainable but population growth has led to 
a shortening of the bush fallow period. Often, there is a pernicious 
link between logging, shifting cultivation and extensive grazing. 
Loggers open roads into the forest and although they only take out a few 
trees, this facilitates total clearing by shifting agriculturalists. 
When these abandon the area, large cattle estates establish pastures for 
extensive, often unsustainable, animal husbandry. Fires, fuelwood 
collection, settlements for agriculture, logging for timber and .. 
industrial use of forests are the other main causes of the depletion of 
tropical forest resources. The deforestation leads to loss of genetic 
diversity and extinction of sappe species, invasion of pernicious weeds 
such as I-rata, which is widespread, and land degradation. Off-site 
effects include flooding, siltation and salinization, caused by 
disturbances to groundwater hydrology. The silt damages fisheries as 
well as infrastructure such as hydropower , irrigation and water supply 
schemes. 
In arid and semi-arid areas, aridification is aggravated by 
overstocking, over-exploitation and fuelwood collection and may lead, in 
the long term, to desertification. Low and erratic rainfall slows the 
regeneration of native fodder trees. The importance of the lack of fuel 
is indicated by the FAD estixuate that 100 million people live in 
situations of acute fuelwood scarcity (FAO, 1983). 
Some deforestation is inevitable as agriculture expands to meet 
increased demand for food. Such expansion should not take place on 
xbarginal.land where sustainability of agricultural production is at 
risk. Research is needed on socioeconomic issues, such as land tenure, 
as well as on the agricultural and forestry technologies appropriate to 
overcome the problems in various agroecological zones. 
Another major concern of global significance is the problem of 
climatic changes which may occur due to changes in the composition of 
the atmosphere. Intensive international efforts are currently underway 
to reduce scientific uncertainties regarding the magnitude, timing, and 
. 
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regional impacts of global climate change. It appears that in some 
regions agricultural prcduction will benefit whereas other areas -till be 
at risk caused by decreases in soil water during the growing season. 
Setter definition of the impacts in different agroecological zones, 
consideration of the need for varietal adaptation through breeding 
programes and quantification of the sources of greenhouse gases in the 
tropics are scxm examples of the topics requiring research. Since-the 
climatic changes may have an impact on the food situation, particularly 
in developing countries, it is essential that agricultural research 
strategists closely monitor and takes into account developmnts in _ 
knowledge of the greenhouse effect. 
. 
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CHAPTER3 - REGIMXL CMUEM3% AND OPPORTUNITIES 
. 
3.1. Introduction 
Chapter 2 broadly examined global trends in food : 
supply, malnutrition and poverty, and the depletion of MC---. 
resources. mis chapter takes a regional perspective and looks more 
particularly at trends in each of the four developing country regions, 
namely the Asia and Pacific region, s*Saharan Africa, Latin America . 
and the Caribbean region, ahd West Asia and North Africa (WN?Q. 
The following sections provide an overview of the challenges to 
agricultural development and resource management, and the resulting 
implications for research, in each of these regions. The information 
presented in this chapter has been drawn from three main sources: 
the continuing accumulation of knowledge in the CGIAR Centres 
from their worldwide activities and contacts with national 
agricultural researchers and policy makers; 
the outputs of the international task force set up to identify 
the needs of a global research effort on tropical forests, 
woodlands and upland watersheds; and, 
the very considerable efforts of FAD in developing agroecological 
classifications on the basis of climate and soil information, and 
in anticipating the effects of future pressures from growing 
populations on land and water resources. 
3.2. hqroetclogical Characterization 
Agroecslogicai characterization puts agric-dlt.u;Ll S-Y~ 
envire,;mental conceri>s in perspctive and is indispms&;z fcr h-z-: 
resc:&rce management ar.d development cf sustainable prc&:t., ;;; ry::;~~ 
that will meet future demands for fc?od and feed. it al l;,v,z a:.:..~ pg: fl 
comparison of production potentiai.s between regiciis irnd asscs35ext :.: 
research spillovers. At the highest level of aggregation of the 
Agroecological classification by FAC (FAO, i978-81) a distiilctioxl is 
.Me batween tropical regions, subtrxpical regii>ns +:i th siitixer ra;LtZ ._ 
ai:d with winter rainfall, and temperate re-+ons. lilxse aujor c1iGt.i I’ 
areas are further subdivided into rainfed maist.u:k z:jnE, usirq a 
.-.oncept of reference length of the growing pericd tnd their associate? 
thermal regimes. 
The tropics are defined as those areas where the monthly mean 
temperature of gvery month in the year, corrected to sea level, is 
greater than 18 C. Subtropics are defined as those areas where t+e 
mnthly mean temperature, corrected to sea level, is less than 18 C 
during at least one month in theoyear but with ali months having monkhly 
mean temperatures greater than 5 2. Temperate areas are those $ere the 
monthly mean temperature, corrected to sea levei, is .less than 5 C 
during at least one month in the gear but the number of months with 
monthly mean temperatures below 5 C does not exceed nine. 
. 
15 
The reference length of growing period (LGP) is defined as the 
period in days when soil moisture supply from rainfall and soil storage 
exceeds half potential evapotranspiration. Five moisture zones based on 
LGP classes are: dry, LGP = zero; arid, LGP - 1-75 days; .semi-arid, 
LGP = 75-180 days; subhumid, LGP = 180-270 days; humid, LGP = 270-365 
days. 
. 
The temperature conditions during the growing period are defined 
using three temperature classes and their combinations where temperature 
during the growing period has a marked seasonality (e.g. in the humid 
subtropics ) . The three te vrature classes are: warm, mean daily 
teqrature greater than 20 C ; cool, mean daily gemperature in the range 
5-20 C; cold, mean daily temperature less than 5 C. 
The distribution and extents of the most relevant zones within 
each region are described in the individual regional essays which 
follow. 
3.3. Regional Importance of Commodities 
In order to allow for an initial assessment in the importance of 
each of the broad commodity groups under consideration in this report - 
crops, forestry, livestock and fisheries - an estimate was made of the 
values of production of each of these groups in each of the major 
regions (Table 3.1.). The table captures some interesting differences 
in the relative values of production among commodities and regions. It 
also clearly shows, for example, the importance of crop production, 
which accounts for more than half the total value of production on a 
global basis. The table also illustrates the predominance of the Asia 
and Pacific region. 
Table 3.1. Annual Gross Values of Production of Major Commodity 
Groups by Region in Developing Countries, 1983/85 
(USS Billion) 
Commodity 
Groups 
Region 
Asia/ sub-Saharan Latin America/ West Asia/ 
Pacific Africa Caribbean North Africa 
Crops 200 42 73 26 341 
Forestry 69 22 24 3 118 
Livestock 51 8 32 11 102 
Fisheries 14 2 8 1 25 
lwrhi 334 74 137 41 586 
, 
Source: Using 1983-85 Production and Price Data from FAD or World Bank 
producer prices when FAO data were not available. The data and 
regional groupings refer to developing countries only. 
16 
In general, with research targeted to commodities, the more 
economically significant the commodity, the greater the expected economic 
return from research, resulting from a given productivity gain or cost 
reduction. This relationship provides a rationale for using the gross 
value of production of comatodities as one of the determinants of 
priorities when the potential contributions of research to economic 
growth are primary considerations. 
It should be recognized, however, that it is only one ingredient 
in the process of priority assessment for the CGIAR. Others are, for 
instance, the scientific assessment of research opportunities and their 
potrential effects, the comparative advantage of alternative institutions 
for conducting the research, and considerations of equity in the 
distribution of the benefits. 
As for the latter, it might very well be that research on 
conunodities that are economically of relatively small global importance 
would benefit the poor or the development of less endowed regions. This 
might hold especially for research on crops such as sorghum and millet 
and intermediate products, such as fodder crops, pastures, draught power, 
manure and certain forest products that are hardly traded and have 
therefore no international price, but are indispensable inputs for 
production of priced commodities. 
Another caveat is that prices may vary considerably by region and 
during the course of time, with consequent variation in the relative 
importance of the comu&ity concerned. This relative importance also 
depends on how commdities are aggregated. If, for instance, a 
distinction is made among various vegetables, they may each be of 
relatively small importance, but when lumped together as vegetables they 
can be regarded as important. A similar argument could be made for 
fisheries and fruits. 
In spite of several problems, the gross value of the production of 
commodities is a useful indicator for the importance of commodity- 
orientated agricultural research. The gross values for major commodities 
are given in Table 3.2. for the developing world as a whole. Table 3.3. 
gives this information for the 25 most important commodities in the four 
regions that are distinguished in the sections which follow next. These 
gross values are the product of production and price data from FAO and 
generally for the period 1983-85. When FAD price data were not 
available, World Bank data were used. For non-tradable commodities, the 
latest domestic prices were used. 
The economic importance of forestry should be highlighted. This 
is mainly due to the production of fuelwood and sawlogs. For the 
developing world as a whole as well as for Asia they are the second and 
third most important commodity, and in subsaharan Africa fuelwood is the 
first on the list. As for other non-traded commodities these data for 
fuelwood were derived from typical household consumption figures, local 
prices and population data and should be considered with considerable 
reserve. However, the relative position of fuelwood near the top of the 
list, is well established. 
Of the non-food crops cotton and coffee are relatively high on the 
world list. Livestock production is important in Latin America/Caribbean 
and in West Africa/North Africa. In sub-Saharan Africa, the starchy 
foods are high on the list, with banana/plantain, cassava and sweet 
potato being the three most important. 
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Table 3.2. Gross Value of Production of Major Agricultural 
Comanodities in Developing Countries 
(in US$ million) 
Commodity Gross Value Commodity Gross Value 
. Rice 
E'uelwood (Non-Conif) 
Sawlogs (Non-Conif) 
Milk 
Wheat 
Banana/Plantain 
Maize 
Pigs 
Cotton 
Coffee 
Beef/Buffalo 
Sweet Potato 
Marine Capture Fish 
Other Ind. R'wood 
Cassava 
Orange 
Eggs 
soybean 
Pulses 
Potato 
Tobacco 
Sheep/Goat 
Sugar 
Groundnut 
Sawlogs (Conif) 
Poultry 
Tea 
Sorghum 
Fuelwood (Conif) 
Rubber 
70465 
45769 
44430 
38970 
27542 
24107 
21664 
26045 
20741 
18127 
15398 
14846 
12818 
11072 
10586 
10068 
10003 
9658 
9533 
9344 
8722 
4116 
7334 
5385 
7015 
6748 
5586 
5167 
4942 
3861 
Charcoal 4831 
Tomato 4530 
Inland Capture Fish 4444 
4Ne 4242 
cocoa 4113 
Inland Culture Fish 3841 
Millet 3619 
Marine Culture Fish 3512 
Grape 3468 
Coconut 3041 
Onion 2701 
YaItl 
Palm Oil 
2695 
3343 
Rapeseed 2447 
Barley 2065 
Pitprops 2025 
wool 1872 
Sunflower 1753 
Cabbage 1742 
Pineapple 1727 
Lemon 1719 
~1pJood 1259 
Rye 110 
Grapefruit 655 
Tar0 495 
Pepper 398 
Linseed 339 
oat 198 
Vanilla 180 
Duckmeat 158 
Source: FAC Production and Price Data 1983-85. 
When FAO price data were not available, World Bank data were 
used. 
‘ . 
18 
Table 3.3. Gross Value of Annual Production of the Twenty-Five Most 
Important Agricultural Commodities, 1983-85 
(In US$ rmlllon per Regron) 
Commodity Gross Value Commdi ty Gross Value 
Asia Sub-Saharan Africa 
. 
Rice 65954 
Sawlogs (Non-Conif) 30202 
Fuelwood (Non-Conif) 24685 
Wheat 19431 
Milk 18874 
Pigs 21595 
Cotton 13821 
Maize 12095 
Sweet Potato 9973 
Potato 6905 
Other Ind. R'wood 6448 
Tobacco 6098 
Banana/Plantain 5968 
Pulses 5878 
Eggs 5822 
Groundnut 4018 
Rubber 3606 
Cassava 3906 
Marine Capture Fish 3799 
Tea 3721 
Inland Culture Fish 3720 
Sawlogs (Conif) 3393 
Marine Culture Fish 3362 
Puelwood (Conif) 3311 
soybean 3303 
Fuelwood (Non-Conif) 12489 
Banana/Plantain 8518 
Sawlogs (Non-Conif) 4844 
Sweet Potato 4406 
Cassava 4377 
Coffee 4008 
Nilk 2894 
Yalll 2624 
Other Ind. R'wood 2593 
Beef/Buffalo 2425 
Cocoa 2361 
Maize 2064 
Charcoal 1721 
Sheep/Goat 801 
Groundnut 1069 
Cotton 1518 
Sorghum 1162 
Millet , 1147 
Ri ce 1092 
Inland Capture Fish 1044 
Pulses 921 
Marine Capture Fish 919 
Tea 633 
Eggs 608 
Latin America/Caribbean West Asia/North Africa 
Coffee 11930 
Milk 11845 
Beef/Buffalo 9538 
Banana./Plantain 9530 
Sawlogs (Non-Conif) 8981 
Fuelwood (Non-Conif) 7755 
Prarine Capture Fish 7161 
Maize 6576 
Orange 6409 
soybean 6214 
Sugar 3701 
Pigs 4063 
Sawlogs (Conif! 3025 
Wheat 2772 
Poultry 2769 
Cotton 3048 
Rice 2614 
Eggs 2582 
Cassava 2303 
Charcoal 2027 
Sorghum 1716 
Tobacco 1502 
Cocoa 1443 
Grape 1336 
Milk 5357 
Wheat 5153 
Sheep/Goat 1496 
Pulses 2385 
Cotton 2353 
Tomato 2056 
Grape 1938 
Orange 1689 
Beef/Buffalo 1343 
Apple 1330 
Barley 1271 
Poultry 1082 
%w 990 
Other Ind. R'wood 980 
Potato 968 
Marine Capture Fish 939 
Maize 930 
Fuelwood (Non-Conif) 839 
Rice 805 
Onion 698 
Tobacco 579 
Sugar 490 
Sawlogs (Conif) 485 
Wool 476 
Puelwood (Conif) 450 
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The information on value of production provided in the tables 
illustrates, among other things, the importance of certain non-food 
commodities in the agricultural sector, and provides an indication of 
their contributions to the generation of income and employment. 
3.4. Asia and the Pacific 
3.4.1. Population and Land Use 
. 
More than two thirds of the population of developing countries 
lives in Asia and the Pacific region, i.e. 2.6 billion people. Between 
now and the year 2025, the population of this region is expected to 
increase by a further 500 million people every decade. The area’s 
average GDP amounts to US$ 466 per caput, which is about equal to that 
of sub-Saharan Africa but well below that of the Latin America and WNA 
regions. Despite substantial improvements in food production during the 
last 25 years, &La continues to have the largest incidence of poverty 
and malnutrition. Approximately 50% of the region’s population lives 
below the poverty line , and more than 300 million people are chronically 
malnourished. The region is having a major struggle in maintaining food 
supplies per caput and the outlook for a dramatic improvement in the 
nutrition and income of the poor is not optimistic. Food production has 
to increase by 100 million tonnes every decade to keep average 
consumption per caput at current levels. The amount of available arable 
land in Asia and the Pacific is only 0.2 ha per caput, or approximately 
half the average of developing countries as a group. The need to 
improve agricultural productivity, income and nutrition will put 
increasing pressure on the natural resources of the region and the 
sustainability of cropping systems at risk. In addition to the high 
density of the rural population, the main features of agriculture in 
Asia are the prevalence of small-scale farms, the scarcity of additional 
arable land, and the monsoon rainfall patterns (Vyas and James, 1988). 
For the purposes of this report, Asia and the Pacific have been 
considered as one region, but it is acknowledged that there are 
important intraregional differences in terms of resource endowment, 
political systems, poverty, human nutrition and iood security. 
3.4.2. Land Resources and Environmental Concerns 
Of the total area of 896 million ha (excluding China, Korea, 
Mongolia, Papua New Guinea), 84% of the Asia and Pacific region has a 
climate suited to the rainfed production of crops. Of the total 
climatically suitable area (755 million ha), 85.5% is in the warm 
tropics, 11% in the warm subtropics (summer rainfall), 1.8% in the cool 
tropics, 1.6% in the cool subtropics (summer rainfall) and 0.1% in the 
cool subtropics (winter rainfall). Of the total climatically suitable 
area in the warm tropics and warm subtropics (summer rainfall) (728 
million ha), 27% is semi-arid, 33% is subhumid and 40% is humid. Of the 
total climatically suitable area in the cool tropics, cool subtropics 
(summer rainfall) and cool subtropics (winter rainfall) (26 million ha), 
13% is semi-arid, 28% is subhumid and 59% is humid. 
me to soil and landform constraints, the total area of arable 
land in the Asia and Pacific region amounts to 448 miilion ha, or around 
18% of the global land area. Yet there is little room for an expansion 
of rainfed cultivated land and urban development is reducing the area of 
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good agricultural land near cities. The cropping intensity for Asia 
(harvested land/arable land), excluding China, amounts to 108?, some of 
the excess being due to double cropping (FAD, 1987). Most of the land 
reserves that exist are located in Indonesia, Kampuchea, Ma1 The 
linion of Hyanmar (Burma) and Laos. (FAG, 1984). Although L. :qion is 
endowed with large alluvial plains and deltas which are fertile and 
offer generally high population supporting capacities, major efforts are 
ne&ed to prevent soil degradation and ensure appropriate soil 
IMnagement, especially in marginal upland areas. 
. 
In South and Southeast Asia nearly 85% of soils are constrained 
by mineral deficiency, drought, shallow depth, or excess water. 
Deficiencies of nitrogen, phosphorus and micronutrients are widespread 
in the region. In high-rainfall areas, heavily leached acid soils 
constitute 70-90% of the total land area, and are often poor in plant 
nutrients and low in organic matter (FAO, 1984). Soils in some areas of 
the region are low in trace minerals essential to humans and livestock, 
notably iodine and selenium, leading to nutritional deficiency diseases. 
Throughout the Asia and Pacific region, steep slopes pose serious 
limitations to cultivation. In Central Asia, 55% of land is on slopes 
of above 30%. In Oceanic Asia, 69% of land falls under this category. 
In South and Southeast Asia, 60% of the land has slopes greater than 8%. 
Many soils on these steep slopes are stony, shallow and subject to 
erosion. Throughout the region, poorly drained soils are found. 
Vertisols (heavy cracking clay soils) occur extensively in India where 
they are mostly cultivated during the post-monsoon period on stored 
moisture. 
Land degradation is a major problem in many parts of the region. 
In India mre than half of the total area is affected either by water or 
wind erosion, salinity or flooding. Soil erosion needs to be controlled 
urgently, otherwise rain&d arable land area and its productivity for 
crop production could be reduced substantially. In arid areas, 
irrigated lands face the threat of salinization and waterlogging. 
Land degradation is a man-made phenomenon, particularly that 
following deforestation, which is progressing rapidly in the area, and 
has been estimated to amount to 1.5 million ha a year in india alone. 
During the last 25 years, 40 million ha were deforested in tropical Asia 
and if present trends continue, by the year 2000 a further 36 million ha 
of forests will have been converted to new uses. Fuelwwd and minor 
forest products (fibre, fruit, medical products) account for a high 
proportion of all wood and forest products consumption, pointing out the 
need for research emphasis to focus more on these products than on 
industrial wood which historically has commended most of the attention. 
Although in the past, deforestation partly constituted a logical shift 
to more productive agriculture, in recent years it has occurred mainly 
on steep upland slopes or on acid soils in lowland humid tropics where 
it has negative ecological consequences. These problems are becoming 
increasingly serious in the small island countries of the Pacific where 
steepland agriculture is of major importance. 
Given the scarcity of new land for cultivation, agricultural 
productivity per unit of land will have to be increased to respzd +c 
the changing demands of a rapidly growing population. Development ZLKI 
dissemination of productive technologies are essential preconditions for 
an adequate and sustainable response to this challenge. Technologies 
for rehabilitation of degraded lands, e.g. saline or acid soil areas, 
are needed to expand the area of land under cultivation. 
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3.4.3. Challenges to Research 
3.4.3.1. Crop Productivity 
. 
Production of cereals, pulses, and roots and tubers is the main 
agricultural activity throughout Asia. Rice and wheat are the dominant 
crops, and maize is also widely grown. During the last 25 years, 
substantial increases in cereal production have been achieved, through 
improvements in yields and through initiation of multiple cropping in 
irrigated areas. In particular, spectacular gains were made in the 
productivity of wheat and rice in favourable environments. Three 
important changes accounted for three quarters of the increased 
oroduction: modern varieties, irrigation, and fertilizers. Recent 
indications (Byerlee, 1988; Pingali and fioya, 1989) suggest that 
farmers that operate under good economic conditions and in favourable 
enviro2nments may be reaching the same yield levels as are achieved on 
experizmtal stations. Under these conditions, there appear to be less 
opportunities for expansion of fertilizer use although there are still 
considerable imbalances between countries. However, there is 
considerable scope for improving fertilizer use efficiency and crop 
husbandry. Modern varieties will provide less opportunities as a source 
of growth. No major breakthroughs in yield potential are being made at 
present and recent CGIAR efforts in breeding have given greater 
attention to enhancing yield stability. 
Under favourable conditions, the so-called “yield gaps” have been 
diminishing for cereal crops, but the rapid increases in productivity 
have not been matched in the less favourable rainfed environments. 
Significant productivity gains have been made in food legumes, 
particularly pigeonpea and soyabean. In many other situations, progress 
has been sluggish because of unfavourable development policies and 
economic conditions. These make investments in the improvement of 
irrigation systems and favourable rainfed environments unattractive and 
constrain the development of appropriate crop husbandry systems. In 
addition, in many Asian countries , seasonal labour bottlenecks and the 
cost of this labour have become a major constraint to agricultural 
productivity, particularly for planting, weed control and harvesting. 
These observations point to the need for research to improve the 
structure and management of irrigation systems. Such improvements are 
also needed in favourable rainfed environments with suitable soils (e.g. - 
bun&d rice). 
.Another important way to improve input efficiency, sustainability 
and yieid stability is through the integrated management of water, 
fertilizer, diseases, insect pests and weeds. Productivity would also 
be increased by improving agricultural policies and timely supply of 
inputs. Parallei to this, a major research effort to raise the yield 
pcte.rit i al of rice and wheat is also needed, as the potential payoff is 
1ikel.y to be substantial. In the long run, such increases will be 
essent.,ai to enable food production to keep pace with population 
increases. 
In the more marginal upland areas, there is scope for increasing 
crop productivity through improved soil management and the use of 
agroforestry. iiesearch for these areas has been relatively neglected in 
the past as most of the research investment has been directed at 
irrigated areas. It is noteworthy that the stabilization of steeplands 
in Asia and the Pacific is important not only to increase crop 
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production in situ but also to reduce offsite impacts of silt on water 
reservoirs iZeEE& crop irrigation of lowland favourable environments. 
. 
Throughout the Asia and Pacific region, it appears that d 
the next two or three decades high priority should be given to : -7h 
on the sustainable improvement of irrigation and its management, ancl c-. 
crop and resource management. At the same time, major efforts to 
increase the yield potential of rice and wheat should continue; in these 
efforts new approaches, including the application of modern 
biotechnology, will be needed. Greater attention should be given to the 
research needs of upland areas, particularly with respect to food 
lqp=, roots and tubers, and coarse grains, for which the demand is 
increasing rapidly, both for food and animal feed. 
3.4.3.2. Livestock Productivity 
A major part of the world’s livestock population exists in the 
developing countries of the Asia and Pacific region, i.e. 97% of 
buffaloes, 30% of cattle, 56% of goats, 48% of pigs, 28% of sheep, 36% 
of chickens and 87% of ducks. Livestock constitute an integral part of 
the farming systems of the region , and the primary role of cattle and 
buffaloes is to provide milk, meat and draught power. Livestock manure 
is of substantial importance as a source of crop nutrients and househoid 
fuel. Offtake rates for cattle and buffaloes are low because of their 
use for draught power which is a key factor in farm productivity. 
Although Asia has a large share of the world’s population of cattle and 
water buffalo, it produces only 10% of the world’s cattle and buffalo 
meat. Offtake rates for sheep and goats are also low, because of their 
importance as a source of security and investment. 
Demand Ear livestock products, particularly for poultry products, 
has been rising faster than supply, particularly in those Asian 
countries with high economic growth rates. There has been little 
improvement in livestock productivity, other than in pigs and poultry. 
One of the primary constraints to improving livestock productivity in 
the region is poor nutrition and management. To date, the expectation 
that the green revolution would lead to increased supplies of crop 
by-products and diversification of production on marginal lands into 
fodder and oilseed crops, has not been realized (De Boer, 1982). 
Imports of coarse grains and oilseed products have risen sharply in 
middle-income countries. The impact of research has been small because, 
in +he past, research has given inadequate attention to farmer resources 
and objectives in smallholder production systems. Future research will 
have to give greater attention to the role of animals in farming 
sys terns. There is also scope for a major expansion of smallholder. dairy 
production throughout Asia. At the farm level, the intermediate 
functions of livestock (draught power, manure, security) are often of 
substantial importance and this aspect should be reflected in the 
research approach. A livestock research strategy for Asia should give 
particular attention to improving the quality and quantity of crop 
by-products, feed resource base and methods of strategic seasonal feed 
supplementation, breed improvement, disease control, and improved 
marketing. 
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3.4.3.3. Forest Productivity 
. 
The contribution of forests to economic growth has been declining 
sharply in Asian developing countries during the last decade because of 
the depletion of forest resources. This is despite the fact that the 
region’s rainforests are among the richest ecosystems on earth and 
contain about half of the world animal and plant species, many of which 
have not yet been described. Little research has been carried out to 
improve the understanding of tropical forest ecosystems and their 
environmental and biological roles. 
Most of the past work on germplasm conservation has focused on 
food crops. Despite the fact that tropical forest ecosystems supply 
nrany staple foods and contain wild relatives of modern food crops 
important for future breeding programmes, research programmes for 
collecting forest-based germplasm are scattered and weak. 
Given the need to maintain soil fertility and reduce soil 
erosion, the shortage of animal feed, and the pressures to increase the 
supplies of fuelwood rapidly, there appears to be a large potential for 
agroforestry in the region. While considerable work has been done in 
the last decade on developing a better understanding of farmer and 
community perceptions of the usefulness of agroforestry systems, major 
gaps in knowledge lie in guantification of these relationships and in 
developing a better understanding of the conditions that will induce 
accelerated reforestation. There is a need for research on selection 
and breeding of fast growing multipurpose species and on adoption of 
sustainable agroforestry systems for reclamation of saline wastelands 
and reforestation of upland areas. 
With respect to fuelwood conservation and production, future 
research efforts will include price policy and market analysis to 
encourage use of substitute fuels (particularly in urban areas); policy 
environment to conserve fuelwood; and an increasing production of fast 
growing multipurpose trees. Key areas for fuelwood research will be the 
investigation of tradeoffs between close and wider espacement of biomass 
planting, the improved understanding of harvesting practices that will 
avoid nutrient drain, the potential for fertilizer application, and a 
better integration between fuelwood production with exploitation schemes 
for timber and other woody products. 
AS industrial and social forestry move towards increasing 
dependence on fast growing plantation species, there will be a need for 
expanded research in such areas as soil microbiology (particularly the 
potential of innoculation with mycorrhiza to improve seedling survival 
and to increase yields); tree selection, breeding and improvement; and 
on exploratory research on the potential of modern biotechnology to 
contribute to improved disease resistance and development of biological 
processes for making use of wood waste. 
Policy research in forested (or deforested) upland watersheds 
is needed to develop better understanding of the complementarity of 
agricultural forestry and energy-related policies and to develop 
sustainable land use systems. There is also an urgent need to develop a 
data base on forest resources and their uses. 
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3.4.3.4. Fish Productivity 
. 
The Asia and Pacific region produces an annual fish catch of over 
25 million tonnes. This represents nearly 40% of the world’s total 
marine fish catch, and 80% of inland fish and aquaculture production. 
The gross value of production of fisheries in the Asia and Pacific 
region amounts to US$ 14 billion, of which 28% originate from marine 
capture, 25% from marine culture, 19% from inland capture, and 28% froc. 
inland culture fisheries. Fish provide a major source of animal protein 
in most countries of the region, contributing about 30% of its supply. 
In some countries fish also provide vital sources of foreign exchange, 
income and employment. The economy of most of the Pacific countries is 
largely dependent on the fishing sector, but capture fisheries may be 
reaching a production plateau. Coastal fisheries resources are often 
depleted due to open access policy and inadequate fisheries planning and 
management in many countries. Most of the potential for increased 
production lies in the expansion of aquaculture which currently 
represents 20% by volume of the total catch and close to 30% by value. 
Although less than 10% of farmers and coastal dwellers are 
involved in aquaculture, it has a long history in the region and 
freshwater aquaculture in particular is expanding rapidly. Most of the 
output is finfish (4.4 million tonnes) , molluscs (2.6 million tonnes), 
crustaceans (312,000 tonnes) and seaweeds (2.75 million tonnesi (FAO, 
1989). The diversity of finfish species is the widest in the world. 
Crustacean culture is the most rapidly expanding sector of aquaculture 
production in Asia, due to high profits and the potential for foreign 
currency earnings. Asia now accounts for 75% of the world total of 
farmed crustaceans and for 99% of the production of seaweed (FAD, Ibid). 
Many of the constraints to culture-based fisheries are location 
specific and involve nranagement or socioeconomic problems. For 
aquacul ture , and to some extent culture-based fisheries, there is a 
strong need for strategic research on nutrition and germplasm 
enhancement, and the development of culture systems. Some Asian 
countries also face major disease problems and have difficulty in 
producing seed, highlighting the need for research on integrated insect 
pest and disease management. Eslvironmental pollution from industry and 
agriculture has also caused major production difficulties and there is a 
major need for research on the management of coastal areas. 
3.4.4. Policy Environment 
Agricultural development in the Asia and Pacific region since the 
early 1970s has been relatively successful, although there are 
intra-regional variations. In general, however, per caput food 
production has increased steadily and various countries have reached 
food self-sufficiency. A major reason for this improved performance has 
been the active role of governments in promoting agricultural develop 
ment, providing production support, investing in infrastructure, 
promoting technology development, and in initiating institutional 
reforms in land tenure, credit and labour (Vyas and James, 1988!. Yet, 
in almost all countries throughout the region, policy deficiencies 
remain, particularly with respect to price policies, input subsidles, 
the widening income gap, and operational and institutional arrangements 
for the equitable distribution and management of water. Poor policy and 
planning in the fisheries and aquaculture sector have also caused major 
environmental and production sustainability problems. 
. . 
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3.4.5. Strength of National Programmes 
The success of agricultural development has also generated a 
rapid increase in agricultural research expenditures, which more than 
tripled in real. terms during the last two decades (Pardey and Roseboom, 
1988). Although the number of scientists has increased dramatically, 
funds available per scientist have reduced. Most large countries in 
Asia appear to have good research progmnmes for plant breeding in basic 
food crops. The capacity for crop and resource management research is 
generally weaker and often fragmented among disciplinary groups. Social 
science research capacity is also limited (Byerlee, 1988). The links 
between research and extension services need strengthening and operating 
funds receive an inadequate share of the research budgets. Finally, 
greater emphasis should also be given to agricultural education and its 
links with research. 
. 
3.4.6. Conclusions 
Food production in Asia and the Pacific will have to continue to 
grow rapidly in order to keep pace with population increases and to 
improve nutrition. Agricultural development in the region also has to 
play a crucial role in income and employment generation and natural 
resource conservation. Research efforts will have to be carefully 
balanced between the needs of rainfed upland areas and those of 
irrigated areas. 
In the near future, it is possible that for rice and wheat there 
will be slower growth from the main sources of increased productivity 
during the last two decades, i.e. modern varieties, irrigation and 
fertiiizers. Research should therefore emphasize the development of 
cost reducing technologies to improve crop and resource management and 
promote nutrient use efficiency. Efficient use of inputs is also 
essential if environmental problems such as pollution of ground and 
surface waters by agricultural chemicals is to be avoided. Efforts are 
needed to strengthen the capacity of national programmes to undertake 
research, especially in neglected fields such as resource management. 
For the longer-term future: it will be essential to increase the yield 
potential of the principal cereal crops. With respect to upland areas, 
greater attention should be given to research on food legumes, coarse 
grains and roots and tubers. Attention should also be given to 
increasing the productivity of income-elastic foods, such as vegetables 
and I ivestock products, which have the additional advantages of 
supplying vitamin A, P-complex vitamins, iron and other minerals that 
are deCLclent in regicnal diets; and of being labour intensive and 
income generating. Aquaculture and improved management of capture and 
culture based fisheries could also play a major role. Policy research, 
integrate=! pest management, forest research and the development of 
agrcfcrest::J should become essential components of any research strategy 
fclr the rep on. 
3.5. S&-Saharan Africa 
3.5.;. Pooulation Growth and Land Potential . 
The FDulation of Africa south of the Sahara is projected to 
reach 91C million by 2010 and 1.3 billion by 2025. Across su&Saharan 
. . 
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Africa GDP has grown at a rate of 2.3% per annum over the period 
1985-87. This reverses the 1.1% per amum decline in GDP over the 
previous four years but remains lower than the 3% rate of increase in 
population. Per caput GDP was about 15% lower than a decade earlier. 
Though the rate of increase in population will begin to fall by 2000, 
the net reproduction rate will reach unity (NPP=l) only by 2045. 
Current forecasts put the eventual stationary population at 2,072 
million people. 
Africa south of the Sahara has a total land area of 2,364 million 
ha. Estimates by FAO (FAO, 1986a) show that the requirements of the 
2010 population for crops, livestock products and fuelwood cannot be met 
aE existing yield levels in three sub-regions; Sudano-Sahelian, 
sub-humid and mountainous East Africa and sub-humid and semi-arid 
Southern Africa. These three sub-regions will contain 55% of the 
expected 2010 population. 
These estimates of sub-regional land requirements assume an even 
geographical spread of population and mobility across national 
boundaries. Neither assumption is realistic. Many areas are more 
heavily settled. Current densities rise to more than 500 people per km2 
in parts of Western Kenya, Rwanda, Burundi and Eastern Nigeria. At the 
same time, large areas of Cefttral Africa with a humid tropical climate 
carry under 10 people per km . These radical differences in density et 
the national and s-national levels highlight the need for analysis at 
and below the country level. 
FACI showed that 29 countries with populations totalling 466 
million people will reach a critical state by the year 2000 when food 
and fuel needs will have exceeded the production capacity of the 
available land at current yield levels. With productivity static over 
recent years, these pressures are already reflected in forest depletion 
and land degradation, in the build-up of food imports, particularly 
wheat and rice for the growing urban populations, and in the increased 
dependence of the continent on food aid. Malnutrition is likely to 
continue to be severe, and FAD expects the share of the population below 
the 1.4 Basic Metabolic Pate (BMP) threshold in the year 2000 to be only 
a little below that of the 1979/81 me-drought period.. Absolute numbers 
would increase, 
1971/81-2000. 
3.5.2. 
3.5.2.1. 
however, by more t&n 75% during the period 
Africa's Resources 
Land Resources and Eslvironmental Concerns 
Of the total area (2,364 million ha), 63% of the sub-Saharan 
Africa region has a climate suited to rainfed crop production. Of the 
total climatically suitable area (1,493 million ha), 94% is in the warm 
tropics, 5.6% is in the cool tropics (highlands), 0.3% is in the wan 
subtropics (summer rainfall), and 0.1% is in the cool subtropics (summer 
rainfall) (highlands). Of the total climatically suitable area in the 
warm tropics and warm subtropics (summer rainfall) (1,406 million ha), 
35% is semi-arid, 35% is subhumid and 30% is humid. Of the climatically 
suitable area in the cool tropics and cool subtropics (summer rainfall) 
(86 million ha), 29% is semi-arid, 50% is subhumid and 21% is humid. 
Currently 11% of sub-Saharan Africa's food needs are met from 5 
million ha of irrigated lands. Prevailing high capital and management 
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costs for large scale schemes together with high unit costs for 
small-scale schemes, underlie FAD’s assumption of only 1% increase in 
area per year. Wider possibilities are seen for small scale 
supplementary irrigation and an increase of 3% per year could be 
anticipated, if the necessary policies, investment, and incentives were 
introduced. 
. 
FAO identifies 10 major soil associations in Africa. Two 
associations; desert soils (620 million ha) and shallow soils (376 
million ha) have low agricultural potential. Sandy soils cover 577 
million ha. With low - medium potential these are subject to moisture 
deficit, compaction, crusting, poor water retention and low nutrient 
content. Acid soils cover 509 million ha of the tropical lowlands and 
are of medium to high potential under good management. These tend to 
suffer from aluminium toxicity and phosphorus fixation. Poorly drained 
soils cover 276 million ha. Subject to waterlogging and some acidity, 
they are of medium to high potential where water control is possible and 
there is no acidity. Other soil associations important south of the 
Sahara are ferruginous tropical soils (194 million ha), dark clay 
vertisols (99 million ha) and the highland soils (39 million ha) all 
with medium to high potential when well managed. Increasing population 
pressure is overwhelming the traditional systems of fertility 
maintenance and forcing farmers on to increasingly marginal lands which 
cannot be managed in a sustainable way by traditional methods. In most 
parts of Africa it is estimated that nutrients are being removed in 
crops at ten times the rate they are being applied as fertilizers. 
Under such management, soils inevitably lose productivity and are 
degraded. The need for increased nutrient inputs and better 
management is obvious in this region. 
3.5.2.2. Forest Resources 
About one quarter of the total land area is wooded or forested, 
soil 
nearly half supports grass with or without shrubs and trees and much of 
this is suitable for grazing. Some 135 million ha have been set aside 
either as nature reserves or national parks and provide a habitat for 
wildlife. These areas play a key role in conserving germplasm and in 
contributing to Africa’s significant revenues from tourism. 
The increasing pressures from population and livestock have 
caused the over-cutting and over-grazing of woodlands. This has caused 
an excessive drain of nutrients from forest soils, exacerbated soil 
erosion, accelerated water runoff and created serious localized 
shortages of fuelwood and fodder. Over-cutting of trees and shrubs at 
the farm level exposes soil and crops to dry winds and has a significant 
effect on yields. 
Although the continent currently has 700 million ha of tree cover 
only 210 million ha are enclosed forests. About 490 million ha are open 
savannah woodlands. Deforestation is proceeding at a rate of about 3.7 
million ha a year. 
3.5.2.3. Fishery Resources 
African inland fishing waters total more than 450,000 km2, or 
about 2% of the total continental area, and are dominated by large lakes 
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and reservoirs. Fish and fisheries are important as sources of 
employment and income. Where fish play a prominent part in national 
dietary patterns, inland fisheries provide a significant proportion of 
tc:a? supplies. There are some 700,000 inland fishermen on Africa’s 
iniand waters and each generates employment for perhaps as my as 5 
additional people who process, transport and market the catch. Coastal 
fisheries are also important and account for 50% of total fish catch. 
The vaiue of fisheries production in subSaharan Africa can be estimated 
at about US$ 2 billion per annum. 
3.5.3. Land and Labour Productivity and Research Needs 
IWI~ factors cormnon to African countries have inhibited the 
'intens ification of production and have helped to make the extension of 
+Ae FJitivated area attractive , such as the availability of unused land; 
underdelielopment of markets; poor infrastructure; policy distortion; 
communal iand tenure, inhibiting individual responsibilities for 
resource maintenance; and a lack of technological innovations for 
production, especially those appropriate for the small farmer. In any 
local farming situation, any one of these factors may inhibit 
inteAXification. 
While area extension has historically been the main avenue for 
abso:-bihg the increasing African population, FAO shows that the rate of 
opening new land reduced by 30% in Africa between 1961 and 1980 as 
reserves in some countries were exhausted. New land is less and less an 
option and where it is, it merely offers a breathing space to focus on 
the only irng-term viable option of improving productivity on existing 
culti-vated lands. With rural populations expanding over the next 30-40 
years, t-he increased demand for food and income will exacerbate 
pressures on scils, grazing and forests, mainly for the following 
:eaSo:;s: 
setCle,ment is pushed into increasingly marginal areas, with 
r?iaLively poor rainfall and fragile soils 
exSsting te&nology is rarely appropriate for the more marginal 
axas where people tend to be poorer and cannot afford the inputs 
needed t3 sustain production 
encroachznent on pastoral and forest lands raises the costs of 
grazing and fuelwood from the reduced area 
lntensificatlon of shifting cultivation reduces fallow periods and 
crop yields and can lead to rapid soil degradation. 
.L.<. :,-je c:-.s”,s c ,f expanding into new areas increase, a point is eventually 
rescneri ,=t which the only economic option for farmers is to intensify 
t?,9:.: pr~~L~rtiol-*. When this happens, it creates a more favourable 
en~~.~ ronmenr f;:r technological innovation and greater demand for the 
ZeSdltS 3f rcSe>Lch. 
3.2.3 1 .-. Crop Prtiuctivity -- 
The carrent producti-:ity of cropland is low. For the more 
suit&ble grow~g areas, known potentials of the main staples are greatly 
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in excess of present yield levels. Research should therefore emphasize 
exploiting as well as increasing known potentials. Breeding for 
resistance to, or tolerance of, the major insect pests and diseases is 
particularly important because of the low cost approach to control 
offered to resource-poor farmers. In the more suitable growing areas 
the adaptation of known production principles to small farmers 
circumstances will help to contain population spread to increasingly 
marginal areas and encroachment on grazing and forest lands. In terms 
of value of production, the most important crops are banana and 
plantain, sweet potato, cassava and coffee. 
. 
Commercial farmers have consistently achieved high crop yield 
levels through fallow rotation and the use of fertilizers. With 
pressure on the land, however, small farmers no longer have 
opportunities for fallow rotation. Consequently, fertility maintenance 
and soil conservation will be achieved only through the use of manure 
and fertilizers, and additional applied research will be needed, 
particularly on the efficient use of purchased inputs and on the long 
run effects of increased cropping intensity, even on the better iand 
areas. Agroforestry, with nitrogen-fixing trees, and managed fallows 
are alternative approaches to improving soil fertility and shoulci 
therefore receive more attention from researchers. The interaction of 
the limited power resources at the disposal of small farmers and their 
crop management practices is strong enough to highlight tillage and weed 
control as further key research needs, especially given the importance 
of mixed crop-livestock systems in the region. 
There is much less commercial experience with cropping in the 
semi-arid areas and a far weaker foundation of management principles 
from which to adapt small farmer practices. In these more risky areas, 
research strategy to ensure economic returns will.be a prerequisite to 
attracting farmers to purchase inputs for intensification. Two key 
areas are identified. First, improving the efficiency of use of the 
limited rainfall available. Second, widening farmers’ options to give 
them greater flexiblity to manage the uncertain timing of the rainfall 
through better crop management. The use of small scale irrigation 
devices to increase reliability by supplementing rainfall will be one 
important direction for these areas, in particular. Development of 
irrigation and particularly of indigenous expertise in irrigation 
management would help reduce pressures on rainfed marginal land. 
Success in stabilizing returns will still leave significant 
uncertainties, and low cost options for fertility maintenance are a 
further important target for research. This should include the use of 
organic materials to complement the use of fertilizers. A knowiedge of 
local farmers’ circumstances will be important for ‘Lhe design of 
appropriate innovations. Fertilizer availability and affordability to 
farmers is a key issue which must also be addressed. 
3.5.3.2. Livestock Productivity 
The livestock populations of Africa represent a massive resource 
in their own right. The continent has some 163 million cattle ar,d X’J 
million sheep and goats. In addition to milk and meat, the intermediate 
products from cattle in ‘Lhe form of draught power and manure are also 
important. The annual gross value of production, not including 
intermediate products, is estimated at US$ 8 billion a year. Livestock 
. 
productivity is low and the improvement of animal nutrition and 
management is a high priority. Reproductive efficacy can also be 
improved through better nutrition, management and health care. The 
management and availability of fodder resources, including the use of 
trees and shrubs, and also range and grazing management are key 
dete,tinants of production. two interacting social issues deter 
technical improvement: the communal tenure of pastoral lands and the use 
of livestock as a hedge against climatic and economic uncertainty. Both 
usually motivate owners towards quantity rather than quality and inhibit 
cfftake for the market. As with crops , experience with beef and milk 
production on commercial farms has demonstrated potentials several times 
current productivity levels even in the semi-arid areas. For many 
countries, the development of a positive policy framework, creating the 
incentives for intensification of milk and meat production, will be a 
prerequisite for farmer acceptance of improved animal husbandry. Beyond 
this, breeding and feeding strategies for the herds of small farmers, 
with emphasis on both intermediate and final products, will be important 
directions for research. Animal health continues to be a dominant 
concern in most of Africa. In addition to trypanosomiasis and 
tick-borne diseases, endoparasites in small ruminants constrain 
production in major s&regions. 
3.5.3.3. Forest Productivity 
In addition to the more obvious forest products, such as 
fuelwood, building poles, timber, furniture, pulpwood and paper, the 
productivity of Africa’s forests, woodlands and perennial tree crops can 
be measured by their direct contribution to cash income as well as their 
indirect contribution to agriculture through the maintenance of soil 
nutrients and the protection of soil and water resources. The 
productivity of forest and farm trees is running well below their 
potential. 
Future research strategies have two main directions. First, 
towards improved understanding of the underlying causes of deforestation 
and the potential for policy reforms and the conservation of remaining 
and restored forest resources. Second, towards cost-effective incentive 
policies and technological improvements for encouraging farmer and 
community involvement in reforestation, including mixed crop-livestock- 
tree systems, and sustainable natural forest management. 
Three areas of work will be of particular relevance: the 
development of silvicultural systems for upgrading the productivity of 
natural woodlands; the improved quantification of the potential 
contribution of trees and shrubs to crop and livestock production 
systems; and the improvement of multipurpose trees for farm and 
industrial uses. 
3.5.3.4. Fish Productivity 
The catch of inland water fish has remained relatively constant 
at about 1.4 to 1.5 million tonnes per year since the mid 1970s. This 
stagnation results in large part from overfishing in all but the largest 
lakes and reservoirs, and the great practical as well as policy 
difficulties in enforcing more judicious use. In general, the larger 
bodies of water are underutilized. Output from coastal waters is low 
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because of the artisanal nature of the production systems. The data 
base on fish resources and their uses is very weak, however, and major 
improvements are needed to allow for the fomulation of more effective 
policies. 
Modem aquaculture has been slow to develop in Africa, owing to 
lack of experience, a lack of local supplies of fish seed, and poor 
infrastructure. Intensive culture is also constrained by the relative 
lack of market potential for the mOre expensive types of fish. 
virtually all countries of the region lack appropriate legislative 
support for an orderly developnt of aquaculture, or have only recently 
organized action to provide such support. There is little determined 
support for progranames of aquaculture development at the level of 
planning and policy formulation, except in countries such as Rwanda and 
Malawi with population densities already close to their carrying 
capacities. 
3.5.4. Conclusions 
Known production principles for crops, livestock and trees have 
been successfully applied in both the corumercial faming and the 
forestry sectors, and particularly, at least for crops, in the better 
growing areas. This experience has demonstrated that the potential for 
significant yield increases exists in all sectors. There is a clear 
priority for research to exploit existing potential; by a strong 
emphasis on resource management for improved crop, animal and forestry 
productivity . Such research must be coruplemented by continued efforts 
to increase genetic adaptation to specific needs, especially by breeding 
for resistance to major stresses. 
As well as having implications for international research, all 
these approaches place heavy emphasis on building the capacity of the 
national agricultural research senrices to develop fanaer-orientated 
technological innovations. Finally, policies are needed to create a . 
production environment which offers incentives for farxwrs to intensify 
the sustainable use of their land and provide infrastructure for the 
distribution of inputs and the marketing of products. 
3.6. Latin America and the Caribbean - 
3.6.1. Population, Poverty and Land ‘Use 
One of the most important challenges faced by countries in the 
region during the next 3-4 decades is that of making the agricultural 
sector a major source of economic growth so as to provide employment and 
help to alleviate the high incidence of poverty and malnutrition that 
prevails in most countries. The challenge is further ccqlicated by the 
need to avoid further deterioration of the resource base. It is in this 
context that the role of international agricultural research is 
analyzed. Latin America is composed of Central and South America, two 
distinct regions, but for the purposes of this analysis their needs have 
been discussed in a c-n frazuwork. 
Some 137 million people were estimated to be in absolute poverty 
in 1980, representing close to 37% of the region’s population (FM, 
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1988 a and b). Poverty affected nearly two-thirds of the rural 
population, half of which had insufficient income to afford a‘minimum 
food diet. About a quarter of the total urban population was also in 
absolute poverty. Levels of unemployment and underemployment were 
already high in 1980 and have increased considerably since then as a 
result of the debt crisis, which has resulted in a considerable fall in 
real wages. These circumstances have, no doubt, contributed to the 
aggravation of the poverty problem and of the risk of malnutrition among 
the poor during the 1980s. 
During the next 35 years, the region's population will nearly 
double, reaching a total of 761 million by 2025. Urban population will 
increase by 135%, while the total number of people in the rural sector 
will remain essentially constant. This means that the agricultural 
sector, with about the same labour force, would need to produce surplus 
food, fiber and forest products for more than twice the population of 
today. This, plus the need to increase per caput food availability, 
implies that average labcur productivity in agriculture needs to 
increase at least two and a half fold by 2025. In addition, because of 
foreign exchange constraints and the debt crisis, the agricultural 
sector will have to contribute to import substitution and expansion of 
exports. 
In the past, increases in production and average labour 
productivity have been achieved largely through area expansion and 
mechanization. The region is still well endowed with land per caput, 
particularly when compared to other developing regions. The proportion 
of land reserves (78%) is similar to that in sul+Saharan Africa (75%). 
However, even in countries with low average population densities, 
several areas, such as the Andean highlands and the north-east of Brazil 
will experience excessive pressure with detrimental consequences for the 
environment. The root of the rural poverty problem is the dichotomy 
which characterizes the region's agrarian structure, with the comercial 
farin sector controlling nrost of the land resources and the large peasant 
sector often occupying marginal lands which are gradually becoming worse 
(FAO, 1988 a and b). Land is abundant at the regional level in physical 
terms with respect to population, but socially scarce because small 
farmers have limited access to non-fragile land resources. In most 
Caribbean islands, however, and in some Central American countries, land 
is already physically scarce and it will become increasingly scarce in 
Mexico And Peru over the next 40 years. 
3.6.2. Land Resources and Environmental Concerns 
Of the total area (2,028 million ha), 83% of the Latin America 
and the Caribbean region has a climate suited to the rainfed production 
of crops. Of the climatically suitable area (1,680 million ha), 72% is 
in the warm tropics, 11% in the warm subtropics (summer rainfall), 7% in 
the cool tropics, 6% in the cool subtropics (summer rainfall), 1.2% in 
the cool subtropics (winter rainfall') and 0.6% in the cool temperate 
(winter rainfall) zone. Of the total climatically suitable area in the 
warm tropics and warm subtropics (summer rainfall) zone (1,419 million 
ha), 13% is semi-arid, 21% is subhumid and 66% is humid. Of the total 
climaticaliy suitable area in the cool tropics and cool subtropics 
(sumqer rainfall) (230 million ha), 37% is semi-arid, 25% is subhumid 
and 38% is humid. Of the total climatically suitable area in the cool 
subtropics (winter rainfall) and cool temperate (winter rainfall) zone 
(31 tillion ha) 66% is semi-arid, 13% is subhumid and 21% is humid. 
. . 
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Environmental concerns are of increasing importance throughout 
the region. The most important ones in terms of sustainability of 
production are in priority order: soil degradation (particularly 
erosion and loss of fertility); indiscriminate deforestation, followed 
by non-sustainable annual food cropping and cattle ranching on infertile 
forest soils; desertification in semi-arid regions; low genetic 
diversity of commercial cultivars and increased risk of pests; and 
salinization of some irrigated areas. 
. 
Often, soil degradation, deforestation and desertification 
originate from prevailing socioeconomic circumstances associated with 
limited access to land by small farmers, from inappropriate policies 
(e.g. tax shelters for developing new areas where production is not 
sustainable), or from both. Undoubtedly, research has a critical role 
to play in providing viable alternatives for alleviating these problems 
and in the development of policies for sustainable land use of 
watersheds and forests. In the particular case of the increased risk of 
genetic vulnerability, agricultural research has a leading role to play. 
The solution of most of the environmental problems, however, will 
ultimately depend on the adoption of policies for land use and 
development that are appropriate for the socioeconomic circumstances and 
resource endowments of each country. The needs are for technologies and 
policies that aim at reducing the pressure on supplies of timber and on 
agricultural expansion into the fragile areas, i.e. technologies and 
policies that aim at fostering increases in cropping intensity and yield 
in the less fragile environments. 
3.6.3. Development Paths and Technology Needs 
Any development strategy in Latin America and the Caribbean 
cannot ignore the small farm sector that represents around 80% of the 
production units and provides the bulk of the rural employment. Close 
to 40% of the production for the domestic markets originates in the 
small farm sector (Lopez Cordovez, 1982). The sector utilizes less 
capital and imported inputs, and more labour-intensive methods, thus 
making more efficient use of the socially available resources than the 
large farm sector. The development of the technological and policy 
environment conducive to active participation by small farmers in the 
development process represents one of the major challenges faced by 
policy makers throughout the region. To the extent that this is 
achieved, the demand and supply of food, fibre and forest products will 
increase simultaneously, and provide growth for the rest of the economy 
through the various backward and forward linkages. In order to increase 
forest productivity, there is a need for the introduction of effective 
forest management principles. 
The results of a simulation exercise undertaken by FAO (1988 b) 
indicate that intensification (increase in cropping intensity and 
yields) is far more cost-effective than area expansion, as it requires 
significantly less investment per unit of additional output. This 
‘suggests that the overall agricultural development strategy should seek 
output growth in a smnner that simultaneously increases rural employment 
and labour productivity, and provides for cost reductions. This could 
be achieved through a mix of area expansion and increases in yields, 
cropping intensity and stocking rates; the right mix depending on the 
specific conditions of each country. Area expansion should be seen as a 
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way to expand employment opportunities. As suggested by FAO (1988 b), 
increases in labour productivity should be achieved through generalized 
increases in yields and, particularly, through land use rates which have 
higher employment creation capacity. It follows that the needs are for 
technologies that allow for: 
cost reduction per unit of output through adapted and input 
responsive cultivars, and through improved crop management 
practices that allow for increases in input use efficiency, w--k. 
particular emphasis on appropriateness for the small farm sector; 
. 
increasing cropping intensity in fertile lands through earlier 
planting&aturing varieties and integrated soil, water and insect 
pest/disease management practices; and 
overcoming soil and other environmental constraints in selected new 
areas through varietal improvement and integrated crop management 
practices, so as to allow for the implementation of viable 
colonization programmes in such areas. 
3.6.4. Research and Productivity 
3.6.4.1. Crop Productivity 
Average yields of most crops are still far below potential in 
most situations. Generalized and sustained increases in yield and 
cropping intensity can be achieved only through a combination of 
irrigation and improved management; chemical inputs; improved, 
stress-tolerant and input-responsive varieties; and improved crop 
management practices. 
The appropriate combination of these yield-contributing factors 
would depend on the particular circumstances of each country, crop, 
growing environment and group of farmers. Since the four factors are 
highly interactive , as well as environment and crop specific, there are 
obvious advantages in conducting and integrating R&D efforts at the 
local level. The role of international agricultural research should be 
seen more as a source of improved gemplasm, new knowledge, methods and 
principles that could be used as tools by national systems for 
agricultural research and extension to enhance their cost-effectiveness. 
The potential for irrigation expansion is high but the cost of 
irrigation construction is rising in most countries. It follows that 
priority areas include: rationalization of irrigation policies and 
water tariffs, improving the management of irrigation systems, drainage 
and rehabilitation of saline lands, small irrigation schemes orientated 
towards small and medium size farms, and improving water use efficiency 
at the farm level. The,most cost-effective strategy would depend on the 
particular conditions of each country. Consequently, policy and water 
management research needs to be conducted at the local level, except 
where across-border externalities are involved and thematic research to 
develop genetic innovations is possible. 
Average fertilizer use per hectare increased considerably in the 
1960s and 70s but has stagnated during the 1980s. This stagnation was 
caused by macro-economic difficulties, policy instability and declining 
crop prices. In order to reach projected production levels for the year 
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2000, regional fertilizer use would need to increase by 4.6% per year 
(FAD, 1988 b). Prevailing relative prices and demand constraints 
suggest that such a high growth rate might be difficult to achieve. 
Remunerative crop prices, policy stability and the availabiity of 
foreign exchange and farm credit will play a key role in determining 
growth in fertilizer use. This reinforces the need for increasing 
fertilizer use efficiency through adapted and fertilizer-responsive 
varieties, soil-plant nutrition research, fine-tuning fertilizer 
recommendations and improved soil management practices. Because of 
location and crop specificity, the major share of the research burden 
lies on the shoulders of national programmes. Areas in which economies 
of scale could be captured through international research include: 
germplasm development, methodology development, and strategic research 
related to “problem soils” , such as acid soils, which are copllKln 
throughout the region. 
Chemical weed control offers an opportunity to increase yield, as 
well as labour productivity, in small and large farm agriculture. The 
need is for adaptive research to provide for environmentally appropriate 
and cost-effective practices. Research on integrated pest management is 
essential to reduce environmental risks and help reduce production 
costs. Priority areas include the development of germplasm resistant to 
‘insect pests and diseases of generalized economic incidence, and 
research aimed at facilitating the design and implementation of 
integrated pest management approaches by national programmes. 
Banana and plantain are among the most important agricultural 
food and export commodities produced in the region. Only beef, milk, 
and coffee rank higher in terms of value of production. Banana and 
plantain are more important than all root and tuber crops as a group. 
In most of the countries, the small farm sector is increasing its 
participation in banana exports and shares a large proportion of the 
domestic market. Plantain is mostly produced by small farmers and is 
regarded as a staple food in most tropical areas. Production and 
productivity are increasingly constrained or threatened by pests and 
diseases, particularly black Sigatoka, Panama disease, moko and 
nematodes. Priority research areas include breeding for resistance to 
these major diseases and pests, and integrated crop management for 
sustainable production. 
Vegetables are of increasing importance in the region, but there 
is a need to identify priority crops and specific research areas where 
international efforts have particular comparative advantages. There is 
also a need to understand the possible role of research in fostering the 
expansion of production and consumption of those vegetables that could 
help to alleviate mineral and vitamin deficiencies in the diet, notably 
iron and vitamin A, which are widespread in large subregions and in 
certain segments of the population. 
3.6.4.2. Livestock Productivity 
Livestock production and consumption is more important on a per 
caput basis in Latin America and the Caribbean than in any other 
developing region. Reef and milk alone represent between 20 and 33% of 
the family food budget among urban low-income groups (Muchnik and Nores, 
1980). Demand for livestock products tends to grow faster than the 
demand for other staples. Except for commercial poultry and pig 
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production, and cattle production in subtropical and temperate areas, 
livestock productivity is well below potential. The primary outputs of' 
cattle are meat, milk and leather. For many smallholder farmers, 
draught power and manure are also important outputs. The major cattle 
diseases include foot and mouth disease, brucellosis, and tick--ore 
diseases . Improved nutrition , management and health practices t,re all 
important to increase cattle productivity. To intensify production and 
increase animal, land and labour productivity, the key is the 
developxnent of improved feed resources at the farm level. Improved 
pastures that allow for significant increases in stocking rates and 
animal performance, have a critical and catalytic role to play. AXI 
effective way to decrease pressure on tropical forest is to improve the 
potential of the nearly 200 milllion ha of acid soil savannas for crop, 
cattle and wood production. It should be recognized, however, that 
. excessive rainfall in lowland tropical areas is a major constraint to 
sustainable cattle production. Because of economies of scale and high 
potential payoffs, international research and networking efforts should 
continue assigning priority to the developPent of improved pastures for 
these savanna areas. However, because of the potential implications for 
employment and equity, there is a need to pay increasing attention to 
improving the feed resource base of the small, labour-intensive, dual 
purpose (meat and milk) cattle operations so common throughout the 
tropics. . 
3.6.4.3. Forest Productivity 
Indiscriminate deforestation is a major environmental concern in 
the region. This is so because of the associated problems of soil 
degradation , siltation of water catchmerits, exacerbation of flooding, 
desertification, increased atmospheric CO loss of natural habitats of 
flora and fauna, and extinction of specie 1: 
The area of plantation established each year is equivalent to 
considerably less than one-tenth the area deforested each year. 
Upgrading the productivity of fast-growing species, such as Eucalyptus 
spp. and pines through tree improvement prograrmnes and soil microbiology 
research could contribute significantly to enhanced plantation 
productivity and competitiveness. The needs for raw materials for the 
region's expanding forest industries and export trade could then 
gravitate more towards the plantation sector. Similarly, ensuring the 
supply of improved seed of multi-purpose trees and shrubs is a key for 
the ability of national services to secure farmers’ cooperation-in 
on-farm agroforestry research aimed at solving their own short-term 
needs, as well as problems with the sustainability of production. In 
many areas, the incorporation of trees in pastures (silvo-pastoral 
systems) may provide a valuable source of protein during the dry season, 
in addition to a number of environmental benefits, including shade for 
ruminants. In this respect, priority areas from a regional perspective 
include: the development and testing of simple experimental designs and 
analytical techniques for assessing the contributions of trees and 
shrubs to production systems in selected agroecological zones; the 
development of an effective seed interchange system; and improved 
understanding of the interactions of soil conditions and tree nutrition, 
including the role of fertilizers under intensive regimes for biomass 
production in plantations. 
. 
. * 
37 
3.6.4.4. Fish Productivity 
. 
Fish contribute 8% of total animal protein consumption. Marine 
fisheries account for 95% of total production with two-thirds of the 
catch being processed into fishmeal. In coastal areas, fisheries 
provide a major source of income and employment. The region is a net 
exporter of fish and fish products, with fishmeal exports accounting for 
45% of the world fishmeal trade. Marine catches can be expanded by mre 
than 60% and inland capture fisheries, which account for 3.5% of total 
production, can be expanded five fold. Aquaculture production (177,000 
tonnes) represents 1.5% of total fish production. Finfish production 
represents about half the aquaculture output, the other half being 
crustacean (mainly shrimps) and molluscs (mainly oysters) in about the 
same proportions. Amng the finfish, carp represent l%, tilapia 22%, 
trout 6% and miscellaneous freshwater species 70%. Amng the latter 
ones, there are several native species for which there is widespread and 
growing interest as they command high prices in local markets. 
Small-scale ponds with low priced species , such as tilapia and carp are 
viable only in areas where supply competition (from marine and river 
catches and reservoir cultivation) is low. Research should focus on the 
development of small scale fish production systems and the improvement 
of nutrition. 
3.6.5. Conclusions 
Adoption of existing technology and known principles by national 
programmes can contribute to achieving output growth in the short and 
medium terms but, given the nature of the problems to be solved as 
defined by long-term socioeconomic and environmental constraints, the 
generation of new knowledge and technology became critical. ‘The major 
burder, of the efforts needed lies on national research prograrames and 
policy analysts. Frcm a regional perspective, however, there is 
considerable time to be gained and there are some obvious economies of 
scale that can be captured through collaborative international research 
on a range of problems in agriculture, forestry, capture fisheries and 
policy. 
Finally, while investment in agricultural research and 
development increased considerably in the 1960s and 7Os, the financial 
situation of most national programes has deteriorated rapidly in the 
198Os, seriously jeopardizing their effectiveness. Consequently, 
priority setting and the organization and management of research 
programes, institutions, systems and networks are all areas that 
deserve increased and urgent attention at the national and regional 
levels. 
3.7. West Asia, North Africa (WANA) 
3.7.1.’ The Resource Base 
Total population of the WANA region amounts to approximately 250 
million people but is growing fast. Of the 10 countries with the 
highest population growth rates (between 4.1 and 5.7% p.a.), eight are 
located in WINA. 
Of the total area (1,192 million ha), only 14% of the MNA region 
has a climate suited to the rainfed production of crops. Of the total 
L . 
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climatically suitable area (164 million ha), 86% is in the ~001 
subtropics (winter rainfall), 8% in the cool tropics (highlands), 4% in 
the warm tropics and 2% in the temperate (winter rainfall) zone. Of the 
total climatically suitable area in the cool subtropics (winter 
rainfall) (140 million ha), 73% is semi-arid, 25% is subhumid and 2% is 
humid. The climatically suitable areas in the warm tropics, cool 
tropics and temperate zone are all semi-arid. 
The land resources of the WANA region have been subject to 
considerable degradation. Rany of the slopes are stony and denuded by 
water and wind erosion, whereas soils with considerable depth may occur 
in the valleys. Most of the natural vegetation is almost irreversibly 
lost by farming, grazing, fuelwood collection and other forms of 
exploitation which, c ombined with mismanagement of the soil for crop 
production have also led to irreversible desertification in the 
semi-arid and arid zones. Saline soils present another serious problem, 
especially in many irrigated areas. The length of the growing season 
together with temperature determines, to a large extent, the potential 
suitability for various crops, improved pastures and rangeland. The 
length of season on rainfed land varies from zero to more than 200 days. 
It is determined by rainfall level and distribution, the depth and 
texture of the soil, and the pattern of run-on and run-off. 
Of the total land area, over 800 million ha are desert-like, 100 
million ha are arable land, 270 million ha are used as permanent pasture 
and rangeland, 25 million ha are classified as forests and 8 million ha 
are covered with permanent crops. Of the arable land, 40% is at higher 
elevations, whereas 19% is irrigated land. There is little scope for 
extending the area of rainfed arable land, but the potential surface 
that may be irrigated without excessive investments is estimated to be 
35 million ha. Expanded irrigation has considerable potential to 
increase food production in the region but salinity is a serious risk. 
In some countries, careful attention must be given to the conservation 
of groundwater reserves. There are 200 million sheep and goats, 40 
million cattle and buffalo and 15 million horses, mules, asses and 
camels in the region, producing approximately 3 million tonnes of meat a 
year. Fish production amounts to almost 2 million tonnes annually, 
valued at US$ 1 billion, and originates for 80% from marine capture 
fisheries, and about 16% from inland capture fisheries, with the 
remainder from culture fisheries. There is scope, however, for further 
development of culture fisheries. ‘Xarine fisheri es are particularly 
important in Morocco and Turkey. 
3.7.2. Economy 
Three groups of countries may be roughly distinguished in the 
region. 
Oil exporting countries: Algeria, Baharain, Iran, Iraq, Kuwait, 
Libya, CXnan, Qatar, Saudi Arabia and the UAE; in the middle of the 
eighties their total ppuiation was 120 million and their average 
GNP 2,500 US$ per caput per year; their yearly growth rate during 
the boom of the seventies was abogt 10%. 
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Labour exporting countries: Egypt, Jordan, Lebanon and Yemen with 
a population of 70 million , a GTW of USS 800 per caput per year and 
a yearly total growth rate of 6%. 
Countries in which food production is the dominant economic 
activity: Afghanistan, Cyprus, Israel, Morocco, Syria, Tbnisia and 
Turkey with a population of 105 million, a GNP of US$ 1,250 per 
caput per year and a yearly growth rate of 2.5%. 
The region encompasses extremes, with Afghanistan on one side 
with 17 million people and a per caput income of US$ 250 per year, and 
Qatar on the other side with 0.3 million people and a per caput income 
of US$ 16,000 per year. The annual growth rate of GNP varied in the 
middle of the eighties from -5% to 5%. The lowest growth rates may be 
attributed to the ravages of war. Barring further turmoil, the GNP is 
expected to increase on the average at about 4% per year. About 50% of 
the population is urban, with a low of 15% in Afghanistan and North 
Yemen and a high of about 80% in the oil states. -The average 
contribution of agriculture to the (;Np is 25%, but it varies from a 
negligible proportion in the oil states to 35% in the Yemens. 
As recently as 1950 the M region was a net food exporter, but 
the region now depends heavily on imports of wheat and barley, food 
legumes a& milk and meat products. There are large food subsidy 
prograTes in some countries, but increasing amounts of grain imports 
are also used as feed. At present, imports of wheat and barley amount 
to 3OP of the total supply of 100 million tonnes per year. The food gap 
in the WJYA region may very well double by the year 2000. This is 
I t1y att~:jbut&lt to ccntinuing increases in population, incomes and 
g’ . .,2 :or,swtion of livestock products, and partly to the low population 
suFprt.ins capaciF,: of the region, which is smaller than its year 2000 
Fpulaticn even at intermediate input levels. 
The oil and iabour exporting countries in the region may face 
labour shottagcs in their peak seasons owing to migration of labour both 
t3 urbzn ~~‘EBS and tti ci.‘!-rich countries. The acute shortage and high 
,ost i” ,i ;>;**I; , I. tc : 3 : L&:r aie fil;-tktir aggravated by intensification of 
‘pi-Cd_. C i .i ii2 
;,,* i ,$gg 
: .;-““:-~,~uyi ‘-,:; ec.ct.s cf l&our can no lmger be regarded 
3s lm, ‘I.3 ,meLLi7isaticjn Lnd larger farm sizes. 
. . 
.z . 7 r J I k< -.‘I i’u’l t;lral ljevtaj ,.--r--.:-.t 
~~L~_1.-.-----L.t~‘ti! 
.; -1 i? ,‘>‘. 7;; t.iIer5 o~4 ~:~~=ep~iarti. sue;. a3 in Afqhanistan, large 
“.’ - ‘- : I . --f -qr~- 5-e c,$a-act.eij zed b-\r: ! i ) ar, ir.crej;sing income from 
^ .’ . . r . _: _ . ; . .- ‘! f. i 7,’ y ~L:X:LI~~ES tiL Lrsm 211 w;)?ch, c3;? thp average, exceeds the 
lTiLrCZs5 in pqulation; iii! rapi< l:rba,;ization and migration of labour 
3v~r izsernational borders; (iii) incre&sing opportunity costs of 
loLwx- in agriculture; and (iv) such a small agricultural resource base 
that considerable agricultliral imports remain necessary to meet 
incrsasilli; and changing demands. 
Under such circumstances, agricult:Jral development will be 
characterized by: (i) further commercialization; (ii) intensification 
and mechanisation; (iii, increased emphasis on production of 
corcanodities that suit urban needs and have a large added value; and 
(iv) decreasing importance of traditional, resource poor, small-scale 
farms. 
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3.7.3.1. Irrigation Systems 
such develoFnts would favour increased production from 
irrigated land, both by expanding the area under irrigation and by 
increasing crying intensity and yields. Howew-, FAD expects only 
modest increases, because inadequate water management combined with 
insufficient drainage may continue to lead to increased salinity and 
waterlogging . This results not only in the loss of land, but also in 
decreasing yields, such as in some parts of Egypt, Iraq and Syria. 
Other countries are affected by depletion of groundwater and seasonality 
of the water supply. Because of such factors, the accent has to be on 
increasing productivity by raising the technical and economic efficiency 
cf agriculture. 
The cropping pattern on irrigated land in WAN& may very well 
change further in the direction of vegetables, fruits and flowers to 
meet increasing internal demands for these products by urban dwellers, 
an2 to serve export markets. Their importance in m is reflected by 
the fact that the production of vegetables in the Near East of 136 kg 
per caput per year, exclusive of roots and tubers, is well above the 
production in Western Europe and North America. 
Rice and wheat straw, cotton seeds and other by-products are 
widely used in animal husbandry. The market for milk and milk products 
is also rapidly expanding and part of the irrigated land may very well 
be used to grow high quality forage (berseem in Egypt) for intensive 
dairy farming, while the forage required to maintain animal traction 
will decrease as a result of mechanization. 
Increasing crop yields and increasing cropping intensities have 
to be sustained by a mre or less proportional increase in the use of 
fertiiizer. Increased efficiency of its use would reduce the costs for 
the farmer, decrease the risks of salinization and pollution, and lessen 
food supply constraints. An over use of biocide on irrigated cotton may 
have the unintended advantage that a firm knowledge base is obtained for 
the development of integrated insect pest and disease management. This 
may be the more needed because the incidence of some insect pests and 
diseases is likely to increase with increasing yields and cropping 
intensities. 
3.7.3.2. Rainfed Systems 
The rainfed areas are mainly exploited by farming systems based 
on wheat and barley. A large part of barley production is used as 
i ivestock feed. The bulk of farm income is from the sale of sheep and 
their products, while grain, straw and forages are used as feeds to 
supplement pasture grazing and browsing the steppe. In +he wheat-based 
systems part of the income is derived from bread-wheat and pulses. 
These systems require more moisture, with the restllt that iegumes 
associa+ .~13 in the system also do better. Under favourabie conditions, 
the arabie land is increasingly used for the cultivation of 
horticulturai crops and orchard trees. Othemise, these grain-based 
farming systems are further integrated wir.h iivestxk farming to iqrove 
the offtake of the large number of iivestoc? in the WANA region. 
With increasing primary urodzction associated with better 
managemnt an< the use of fertilizers, t!!e va-: ,-aticn in yield from year 
to year will increase. This may be buffered by selling grain in good 
years, buying imported feeds or quality forage from better regions or 
irrigated land in bad years, and motorized transhumance to exploit the 
large local differences in rainfall. Intensification and 
commercialization are thus closely intertwined. The output of these 
wheat and barley based systems may very well increase by 2-3% per year. 
. 
The production systems at higher elevations are similar to those 
in the lowlands. However, agriculture in these highlands is even more 
heavily orientated towards raising livestock and growing cereals, where 
responses to improvements are smaller. In the’ countries that are 
classified as oil and labour exporting, part of the population of the 
highlands is enticed to migrate, to such an extent that the remaining 
part of the population may be able to increase their labour productivity 
by enlarging their enterprises. However, in the countries that are 
classified as food producing, the populations of the highlands tend to 
be more isolated and have fewer employment options. 
3.7.4. Forests and Rangelands 
Deforestation in the Mediterranean region has been going on for 
centuries and not more than 25 million ha of closed forests remain (the 
lowest of all four regions). The main pressures on forest resources 
have been grazing, fuelwood harvesting and expansion of the agricultural 
land area. 
Palatable shrubs form an essential component of the food in 
rangelands. They may extend the grazing season and help to reduce the 
impact of erosion , especially under circumstances where it is iwssible 
to maintain perennial grasses. Moreover, they are often the main 
productive component in sheep husbandry systems. However, due to 
overexpioitation, much of the palatable woody vegetation in the 
rangelands of the region has been removed or replaced by unpalatable 
shrubs. 
In Iran, Israel, Jordan and Syria it has been demonstrated that 
regeneration of overexploited rangeland is possible by controlled 
grazing and technical means such as contour furrowing, construction of 
microcatchments, reseeding of perennia i and annual grasses and legumes, 
protecting seedlings of woody perennials, and removal of unpalatable 
species. The wider application of such approaches is very much related 
to socio-economic policies that will provide improved incentives for 
farmers and communities to adopt inproved methods of farming and soil 
conservation. 
A5 in sub-Saharan Afrist ax?! u? 1md Asia, a high research. 
priority for +Ae region is increasing Clue productivity of selected 
higher yielding fodder trees and shrubs. !Xvelopiint of salt tolerant 
and/or drought resistant soecies for 
wasteland is particularly important. 
the reciamtion of agricultural 
3.7.5. Conclusiona 
. 
The productivitv of agriculture, fisher-ies and forestry in the 
WANA region is likely ic) contin 3 increase, but it is extremely 
unlikely that this will occur to such an extent that the region will be 
, 
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able to grow all its own food and forestry 
so many other opportunities for trade that 
prospects for self-reliance are gooj. 
, 
JXCdLlCtS. Iiswe-$5 c , there 
for xmst countries, the 
The implications of this conclusion for fut -’ reiLxch are that 
it should primarily be directed towards incow .CL :::ation. In the 
resources area, research is needed on tecbolagies to combat land 
degradation and, in irrigated areas, research is needed on irrigation 
management to reduce salinity problems. 
. -4 - NEEDFOR MI’EPNATIoNRt RESEARCH 
4.1. Introduction 
Previous sections of this report have illustrated the challenges 
to agricultural, fisheries and forestry research from both a global and 
a regional perspective. Agricultural research priorities in the past 
have generally focused on the role of agriculture in food supply. 
Agriculture however also has many other contributions to make which must 
be considered in setting priorities for the future. Increases in food 
production will be a necessary but not a sufficient condition for 
sustained economic and agricultural development. Poverty alleviation 
and a reversal of environmental degradation will require a substantial 
effort on a much broader front. Considerations on a possible expansion 
of the CGIAR have to take these changing priorities into account. 
Malnutrition, poverty, food supply, sustainability and 
conservation of natural resources have been identified as the most 
critical problems that will be faced by the global agricultural research 
system during the coming decades. The infomation provided in Chapter 3 
has pointed to the major constraints that prevent the solution of these 
problems in each of the regions. The next step is to identify how these 
constraints can be relaxed by research or by policy changes. Chapter 4 
therefore deals with the need for international research. In this 
respect it is important to clarify the special nature of that research. 
This is discussed in Section 4.2., while Section 4.3. presents a 
discussion of national science capacity. Section 4.4. draws together an 
inventory of identified needs for international agricultural, fisheries 
and forestry research. Finally, Section 4.5. provides an overview of 
international and regional scientific capacity for developing countries. 
4.2. The Special Nature of International Research and Related 
Activities 
International efforts have special advantages in a number of 
research areas and in several activities supporting and servicing 
research. Agro-ecological environments do not stop at national, nor 
indeed continental boundaries. Plant materials tolerant to acid soils 
are potentially useful wherever acid soils are found and the principles 
of managing vertisols are relevant whether the soils are located in 
Africa or the Indian sub-continent. In planning and determining 
priorities in international research, consideration will be given to the 
maximization of spillover effects that will result from research 
activities. Over the longer term, supranational rationalization of a 
good deal of research is a logical goal, with significant savings for 
participating, partner nations. The CGIAR can perhaps be seen as a 
start to such a global research system. 
Currently weak national research systems demand more activities 
at the international level than eventual comparative advantage will 
dictate. ‘Iwo types of activity are distinguished: 
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A. Activitieswith a Continuing ComparativeA&antage at the 
Interr$tionalLevel. 
These include : 
- assessing the changing research needs of global agricuiture, 
fisheries and forestry 
- the collation and dissemination of scientific information 
- the collection, preservation , and exchange of germplasm and 
improvement of methodology for utilizing germplasm 
- the developnt of germplasm for crops, fish and animals 
dominant in the economic activity of many countries 
- the development of resource management and husbandry principles 
appropriate for agroecological circumstances widely distributed 
around the globe 
- strategic research on production processes 
- specialized manpower training. 
The larger developing countries will eventually have capability 
in these areas. However, the large nmber of small developing countries 
will remain unable to undertake the overhead investments in research 
facilities and specialized, higher education. Several may be handled 
through strong outward looking national progrannnes and the effective 
networking of information. For others a continuing international effort 
will be justified. 
B. Activities justifiedover tbMedi~l%rmbythe Current Lack 
of Capacity in the Developing Cmntries. 
These include: 
- training at several levels of manpower required in research: 
managerial, scientific and technical 
- assistance in institutional and manpower development 
- assistance in priority setting and in research strategy and 
programe formulation 
- bridging from the basic and strategic research of the 
industrial countries to meet the needs of the developing 
countries 
- methodology developnt and training in its application 
- technical assistance and financial aid for in-country applied 
and adaptive research often through bilateral programmes. 
. 
The need for international involvement in these Type B activities 
will continue for many years though there is no inherent comparative 
advantage for these activities at an international level. The need for 
/ 
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direct support differs from country to country and region to region. 
China and India are increasingly capable in research, while at the other 
extreme national systems in Africa remain particularly fragile. 
4.3. The Evolution of National Scientific Capacity in the 
Developing Countries 
. 
A factor of paramount importance in changing international 
research priorities is the evolution of scientific capacity in the 
developing countries themselves. The international community 
acknowledges national research SyStemS as the foundation of a global 
system, serviced by the supranational levels. 
4.3.1. The Status of NatiOMl Agricultural Research 
Public sector agricultural research investment in developing 
countries has increased substantially in the period 1960-64 to 1980-85 
(Table 4.1.). In the former period developing countries accounted for 
only 21% of the global number of full-time equivalent researchers, and 
24% of real research expenditures. By 1980-85 these shares had risen to 
45% and 35% respectively (Pardey and Roseboom, 1988). 
In terms of the numbers of agricultural research scientists, the 
four developing regions have been growing at much the same rates over 
the past 25 years. However, the Asia/Pacific and Latin America/- 
Caribbean regions have been growing much faster than sub-Saharan Africa 
and WJW in terms of real dollar agricultural research expenditures. 
Unfortunately, with the exception of Asia , expenditure per scientist in 
developing countries has fallen since the early 1970s. This suggests 
that operating and capital funds available for scientists have become 
more of a constraint in the past 10 years or so in all regions except 
Asia. 
The data in Table 4.1. show that the Asian/Pacific and Latin 
American/Caribbean regions devote the largest amounts to agricultural 
research. However they also have larger agricultural sectors than the 
other two regions. To place these absolute research investments in 
perspective, it is helpful to express them as a percentage of each 
region’s agricultural gross domestic product (Table 4.2.) 
Care has to be taken in the interpretation of these figures 
howeve r . Simply because the Asian/Pacific region turns out to have the 
lowest research intensity, it would not be appropriate to conclude that 
it has the weakest agricultural research capacity and productivity, or 
contrariwise that subsaharan Africa has the strongest. Nor can we 
infer that the 2% research intensity of developed countries should be 
emulated by developing countries. Qualitative assessments of informed 
and experienced research managers should accompany perusal of 
quantitative information of this type. 
4.3.2. The Status of National Forestry Research 
Investment in research on forestry and forest products in 
developing countries have been relatively small. FAD has prepared a 
list of 538 organizations in developing countries that are formally 
. 
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Table 4.1. Trends in National Agricultural Research _a/ 
Region 
Years Ratio 
1960-64 1965-69 1970-74 1975-79 1980-85 1980-85/ 
1960-64 
9WTAL NUMBER OF SCIETJTISTS 
. 
Dev'g Countries 10477 15588 22684 33816 45182 
sub-Saharan 
Africa (43) b/ 1159 1682 2242 3321 4870 
Asia/Pacific 
(28) c/ 5123 7943 10639 17379 22625 
!aNA (20) 2100 3134 4506 6514 8967 
Latin America/ 
Caribbean (38) 2095 2829 5297 6602 8720 
Eeveloped Countries 39097 43668 47326 50498 54488 
4.3 
4.2 
4.4 
4.3 
4.2 
1.4 
Dev'g Countries 
subSaharan Africa 
Asia/Pacific 
Lat.lQnerica/Car. 
Developed Countries 
IwLLRESEARCHExPENDITuREs~/ 
649 1013 1618 2179 2546 3.9 
121 203 267 348 382 3.2 
238 395 599 811 1106 4.6 
111 163 305 363 344 3.1 
179 252 447 657 714 4.0 
2022 2955 3657 4090 4717 2.3 
Source : Pardey and Roseboom (1988). 
Figures in parentheses refer to the number of countries included. 
Excludes the Peoples Republic of China. 
Measured in millions of 1980 US$ using purchasing power parity exchange 
rates. Measures actual research expenditures (salaries, operations and 
capital) as opposed to appropriations and includes the public sector and 
private non-profit agricultural research. It excludes foreign-funded/ 
executed research in collaboration with national agricultural research 
agencies. Includes expenditure on pm-harvest research on crops, live- 
stock, forestry and fisheries but excludes research applied at the post- 
harvest stage. Development-financed research integrated into existing 
agricultural research infrastructure is included where it was possible to 
isolate the research components of such projects. Note these data refer 
to only 129 of the 154 countries included in the total indicator series 
compiled by Pardey and Roseboom (1989). The result is an underestimation 
of total and regional volumes. 
/ 
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Table 4.2. Agricultural Research Intensity-Ratios (1980-85) I/ 
Sub-Saharan Africa 
Number of Agriculture Research 
Countries Included Intensity (%) 2/ - 
41 0.54 
Asia/Pacific (excl. China) 21 0.34 
. 
West Asia/North Africa 20 0.43 
Latin America/Caribbean 34 0.54 
DEVELOPING COUNTFUES 116 0.42 
DEVEWPED COUNTRIES 21 2.01 
Source : ISNAR (Private Conmnication) 
L/ Real research expenditures as % of agricultural GDP. 
2/ Agricultural research expenditure figures are from Pardey and 
Roseboom (1989). 
involved in tropical forestry research, of which 45% can be found in 
Latin America and Caribbean, 36% in Asia and the Pacific, 14% in Africa 
and 5% in the Near Fast (FAL), 1986 b). Many of these organizations only 
have a few staff, sometimes not even scientists, and more detailed 
information is available on only 238 (or 44%) of these. National/- 
provincial public research bodies (107) make up almost half the total, 
while universities (67) provide the second largest category and forestry 
services branches (37) were third in importance. Only a few 
agricultural research institutes (9) or private bodies/developnent 
projects (18) carry out research on tropical forestry. A majority (62%) 
of these organizations engage in forestry research only, with the 
remainder engaging either in forestry products research only (12%), in a 
mixture of forestry and forest product research (19%), or in other 
activities (7%). It is important to note, however, that some forestry 
research (for example on topics such as nitrogen fixing trees) is done 
by non-forestry research organizations. 
FAD has estimated that, in the organizations for which 
information was available, the total numbers of forestry research 
scientists in developing countries amounted to 6,716, of which 53% were 
located in Asia and the Pacific, 32% in Latin America and the Caribbean, 
11% in Africa and 4% in the Near East (FAO, 1986 b). 
Expenditure on forestry research in developing countries in 1981 
amounted to US$ 186 million, of which 60% was allocated in Asia, 21% in 
Africa and 19% in Latin America (Mergen et al., 1988). Although more 
recent data are not available, if past trends are an indication, current 
annual expenditures are likely to be in excess of US$ 200 million. 
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Developing countries account for only 12% of total invesb.nt in 
forestry research worldwide. Available estimates indicate that forestry 
research intensity in developing countries is considerably less than 
one-tenth of agricultural research intensity. Forest research 
expenditures as a percentage of value of production have been estimated 
at 0.019 for low-income developing countries, 0.059 for middle-income 
developing countries and 0.070 for semi-industrialized countries. The 
corresponding ratios for agriculture research expenditures as a 
percentage of production were estimated at 0.451, 0.863 and 0.816 
respectively (Mergen et al, 1988). 
4.3.3. General ASSeSmnt Of NatiOMl Science capacity in 
Agriculture and Forestry 
The overall picture iS Of MtiOMl research Systems gaining 
scientific capacity. This general trend masks stagnation and even 
decline in some countries and major advances in those where governments 
have an increased awareness of new agricultural technology as the engine 
of economic development . Often, government SUppOrt t0 MtiOMl research 
services is erratic, or plainly inadequate. Many scientists in 
developing countries are badly paid in comparison to salaries in other 
sectors of the econoq, their working facilities are inadequate and 
eguipnent is often poorly maintained. Intellectual isolation is a 
common problem and researchers usually have few career opportunities. 
In consequence, MtiOMl research senrices frequently Operate at 
substandard levels. 
Assessment of developing country scientific capacity is 
difficult. Indicators are often based on the upward trends in the 
numbers of scientists and government funds, and by the proportion of GDP 
allocated to research. These fail to measure the effectiveness of the 
research system. A number of commentators have pointed out that the 
managerial capacity of many developing country research organizations is 
too low to effectively absorb funds and scientists. At the same time 
the upgrading of scientists by graduate work has frequently had to be 
done overseas and is often heavily dependent on donor funding. In the 
case of sub-Saharan Africa in particular, ISNAR case studies have shown 
recurrent budgets dominated by salaries with very little money available 
for research programmes per se. This, together with late notification 
of what is available and highly variable amounts from year to year, has 
led to low morale among scientists and high rates of staff turnover. 
Thus, a sheer increase in research budgets and staff numbers may be 
misleading . 
There is wide variation in the size and quality of developing 
country research services. Many countries have good capacity to 
undertake research in fields such as crop improvement and crop 
protection, but in fields such as natural resource management and 
conservation, or social science research, research capacity often 
remains weak. At one extreme limited Type A services will be demanded 
by advanced national research systems. At the other, countries with 
young national systems may seek both technical assistance and funding to 
enhance domestic capability. 
This diversity complicates the task at the international level of 
the global system. Efforts must be balanced between research and the 
developnt of national systems capacity. At the same time both the 
. 
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international and national levels must embrace changes in science and 
monitor the Qnamics of national and-global research demands in 
establishing their priorities. 
4.4. Needs for International Research 
4.4.1. Background 
. 
The information provided in the previous sections and chapters of 
this report have provided TAC with insights leading to a list of 
international research needs presented in Table 4.3. (pages 54-62). The 
latter represent an identification of international research needs, 
which are grouped under the heading of major research or research- 
related categories. They are largely similar to the categories 
developed by TAC in its most recent review of CGIAR Priorities and 
Strategies (TAC/CGIAR, 1987). New categories for forestry and fisheries 
have been added to facilitate the classification of emerging 
international research needs in these areas. The listing of 
international research needs is presented by region. A cross (x) 
indicates that within that region there is a very strong demand for that 
particular research activity which merits international support. The 
list was derived from the information provided in Chapter 3 augmented by 
TAC’s collective judgement. This list of research needs, drawn up from 
an international perspective, has been prepared irrespective of the 
actor in the global research system best placed to meet those demands. 
TAC acknowledges that this list is indicative only of the broad trends 
in demand for international agricultural research. In order to provide 
operational guidelines for -setting priorities in resource allocation, 
further disaggregation of these needs by agroecological zone and by 
commodity would be necessary. The particular role of the CGIAR in 
meeting some of these needs will be addressed in further chapters of 
this report. 
4.4.2. Resource Conservation and Management 
The combined impact of increasing population pressure and 
resource degradation described earlier points to the need for a 
broadening of the emphasis in internationally supported research to give 
greater weight to issues of resource consecration and management. 
Research needs in this area include for example: investigation of 
global environmental concerns; development of methods for ecological 
characterization; consecration and evaluation of germplasm of plant and 
animal species of regional and global importance; improved understanding 
of natural forest ecology and management; natural fisheries ecology and 
management, including management models for sustainable development; 
soil conservation and management with special emphasis on better 
understanding of the long-run nutrient economy of tropical soils under 
increasing cropping intensity, with due consideration for trace element 
deficiencies in human and animal nutrition; better understanding of 
farmer decision-making under conditions of increasing land scarcity; 
development of principles and methods for management of water resources 
for irrigationand rainfed systems; and land-use management and 
development of production systems. Emerging as a common theme from all 
the regional overviews is the message that continued emphasis on 
research topics aimed at increasing commodity productivity (including 
fuelwood) could make a significant contribution to the sustainability of 
resource management and land use. 
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4.4.3. Crop Productivity Research 
l 
In crop production research the emerging needs show a 
complementarity with the areas highlighted under resource conservation 
and management. Increased emphasis on management, and the exploitation 
of existing potential, promises a new balance with crop improvement in 
the future CGIAR. The main demand for international research relates to 
germplasm enhancenrent and breeding. 
. 
The areas in crop productivity research needing reinforcement 
recognize the small farmers’ needs for low cost techniques, for cost 
saving changes and for the means to exploit the marginal areas into 
which they are driven. Major efforts are indicated in the field of 
fertility maintenance both with increased recognition of the role of 
organic manures from plants and animals in sustainable production, and 
the need for improved rotational cropping systems complementing the use 
of fertilizers. Emphases on research in tillage, planting and weed 
control recognize the low power resources of the small farmer and the 
important role of timeliness in crop management for higher yields. 
There is also a strong demand for research on pest management. Breeding 
work for resistance to, or tolerance of, biotic and abiotic stresses, 
and further emphasis on stability through mixed enterprise systems and 
through intercropping, will be important to farmers operating under 
uncertain rainfall conditions. The need for selection for yield 
potential and for quality is strong throughout the developing world. 
There is also a major demand for research on plant nutrition and on seed 
technology and production. 
4.4.4. Livestock Productivity Research 
Within the livestock sector the analysis emphasizes the 
importance of research on animal nutrition across the regions and on the 
developnt of breed improvement strategies appropriate for smallholder 
production systems. A strong demand for research on animal health has 
also been identified, particularly with respect to tsetse-borne, 
tick-borne and reproduction diseases. There is also a need for research 
on endoparasites in ruminants. Improved constraint analysis with 
respect to reproduction, and the developnent of approaches for herd and 
flock management under increasing pressures of land and forage resources 
require particular attention in Asia and sub-Saharan Africa. 
4.4.5. Fish Productivity Research 
With respect to resource consemation and management, in all 
regions there is a need to further develop and validate models for 
management of capture-based fisheries, especially for coastal and 
shallow water areas. Priority areas in fish productivity research 
include studies on fish nutrition, particularly the nutritional 
requirements of cultured aquatic species, the nutritional constraints in 
extensive and semi-intensive systems , and the development of alternative 
feedstuffs. The developnt of appropriate fish production systems is 
of particular relevance to Asia, but with spillover potential for other 
regions. Such studies should focus on pond productivity and nutrient 
dynamics, especially in semi-intensive systems, and on the carrying 
capacity of open aquatic systems. Improving germplasm and maintaining 
the quality of stocks of key species is also a priority area. There is 
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a need for constraint analysis on pests and diseases and for studies on 
seed propagation methods. In Asia and subSaharan Africa there is also 
a need for research on aquaculture engineering, particularly on 
fish-farm design and on cages, pens and other enclosures, but the role 
of public international research in this requires further definition. 
High priority should also be given to understanding human health hazards 
in fishing systems, and to the development of fish processing/ 
preservation techniques. Policy analysis and research on institutional 
systems are also important. Emerging environmental issues of regional 
concern are the impact of coastal pollution and destruction of mangrove 
forests on fisheries production. 
. 4.4.6. Forest Productivity Research 
Wrging research needs in forestry reflect growing concern in 
all regions about the impact of deforestation on agricultural 
productivity, water supplies, fuelmod, fodder, climate and 
sustainability of wood supplies. There are good prospects for 
increasing productivity of multi-purpose trees via tree improvement 
programmes. There is a pressing need for research on sustainable 
management of tropical forests for a variety of products and services 
and as a deterrent to the present trends towards depletion of resources 
including deforestation. Agroforestry research, especially to quantify 
,the potential of trees and shrubs to contribute to crop/livestock 
productivity is particularly relevant to sustaining output from marginal 
soils under situations of increasing population pressure. There is also 
a strong need for an improvement in the data base for forestry resources 
and their use. 
4.4.7. Ccmmdity Conversion and Utilization Research 
At the international level, there is a clear need for research on 
post-harvest technology in crop, livestock and fish production. A 
similar effort is required for forestry products. Utilization research 
will contribute to mre intensive management of forest resources and 
conservation of threatened species. 
4.4.8. Research on Human Linkages 
Increased food production alone will not necessarily improve 
human nutrition and family well-being. In order to identify those at 
greatest risk, there is an urgent need to develop a data base on food 
consumption patterns of the rural and urban poor, and to identify 
low-cost, efficient indicators of malnutrition for development and 
evaluation of agricultural programes. Such data can be utilized to 
assess the implications for human nutrition of strategies for income 
generation through agricultural development. Nutritional considerations 
should be an integral part of comodity improvement programes, 
including investigation of the effects of alternative production methods 
of technical change and alternative agricultural strategies on the 
nutritional quality and safety of food. ‘Attention should also be given 
to gender issues, a better understanding of human disease hazards and 
links to sociwcultural organization and fanning systems. 
, l 
52 
4.4.9. Socioeconomic and Policy Research 
In the area of socioeconanic and policy research an emerging item 
. 
from all the regions is the need for more intensive policy research to 
assess the underlying causes of enviromental degradation processes and 
the potentials for reducing those causes through policy reforms. Policy 
reforms in such areas as land tenure, agricultural and timber taxation, 
pricing policies and adjustment to pesticide and fertilizer subsidies 
are frequently the key to slowing down natural resource degradation and 
to increased investment in land reclamation and sustaiMble resource 
management. Attention should also be given to studies on poverty 
alleviation and market analysis , as well as the economic and social 
analysis at the micro level. 
Rx post studies and methods for ex ante assessment of expected 
impact are identified as important for priority setting at both the 
national and international levels. Beyond this, exploration of methods 
for analysis of these issues demands increased attention. 
4.4.10. Institution Building and Research Related Activities 
At the other end of the scale, given the ultimate local 
specificity of resource and crop management problems, building capacity 
in national research institutions to diagnose problems, to plan and 
interpret resource and crop management research and to adapt solutions, 
are all prerequisites to success in farmers’ fields. Training, 
counselling.and networking in these new substantive areas need 
expanding. Improving the organization and management of national 
research and development systems deserves continued international 
support. 
4.5. International and Regional Scientific Capacity for Developing 
Countries 
The global agricultural research system provides a framework for 
a discussion of the different sources of scientific capacity to meet the 
research needs of the developing countries. Four levels of research 
effort can be identified; the national systems, country-based 
tramnational and regioM1 groupings , international research at the 
regional and global levels and the advanced institutes of the developed 
countries and the larger developing countries. With its existing 
proqrames and organization the CGIAR draws from the advanced institutes 
and contributes at each of the other levels. This pattern is likely to 
continue. 
The CGIAR is not the only actor at the international and regional 
levels or the only contributor to the national and tramnational levels. 
Many other international agencies and regional institutions make 
important contributions. At the international level FAO, UNESCO, IAEA, 
UNEP and smaller agencies such as CABI, WRI, and IUCN, are examples of 
bodies of different types which make broad contributions. Other, 
smaller initiatives, such as ICIMOD, TROPSOILS, IBSNAT and the 
USA-sponsored CRSPs work on specific areas following various 
organizational formats. KATIE is an existing centre at the regional 
level with both country and international Support. TransMtioMl 
initiatives have been established in Latin America providing for 
. . 
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. 
regional collaboration in research, PROCISUR made up of t$e countries of 
the southern cone, and PPOCANDINO, made up of countries touched by the 
Andes are two examples. CARD1 in the Caribbean is a further example of 
a multi-country initiative for regionally important research.based in 
national prograrpmes. Similar transnational initiatives nave recently 
been established in Africa with organizations such as SACCM, the 
agricultural research committee of the SADCC countries, and CGRAF, a 
networking organization initiated in the francophone countries, the best 
known. 
lbt3 factors justify a long-term role for the CGIAR as an 
international body for agricultural research. The first is the enduring 
economic rationale for permanent global research at the strategic level 
in both germplasm development and ecosystem management. The second 
stems from the analysis of the existing situation among national 
agricultural and forestry research systems in developing countries. 
This demonstrates the need for continued capacity building. Given the 
current lack of political commitment in many developing countries to 
research as the basis for agricultural development, this need is likely 
to remain beyond the medium term. Indeed, groups of smaller countries, 
particularly in Africa, may never be able to justify the cost of their 
own research organization and will remain borrowers of technologies. 
The CGIAR has proved itself a highly effective capacity building agency; 
both the training efforts of the’crop, livestock and resource management 
proqrammes at the CGI?bR centres , and the specialized institution 
building capabilities of ISN&P are widely appreciated across developing 
countries. 
. 
l . 
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Table 4.3. List of International Research and Related Needs 
ASIA SSA Lvc WANA 
1. Global environmental concerns 
(research on selected aspects) 
. 
- Effects of environmental changes on 
agriculture, forestry and fisheries X X X X 
- Effects of the management of natural 
resources on the global environment 
2. Ecological characterization 
- Methods for ecological characterization 
and zoning in relation to existing 
farming syste= and forestry, fisheries, 
and potential land/water uses 
3. Gemnlasm conservation and evaluation 
X X X X 
X X X X 
- Plant, animal, and aquatic species of 
regional and global importance X X X X 
4. Natural forest ecology and management 
- Iruproved understanding of climatoloqical 
and biological role of tropical forest 
ecosystems X X X 
- Developnt of management principles for 
sustained yields of wood and non-wood 
products in forests and.aqricultural 
options X X X X 
- Application of remote sensing methods to 
improve quantification of land use change 
with special reference to deforestation X X X X 
5. Natural fisheries ecology and management 
- Developanent and validation of models for 
management of capture-based fisheries 
- Application of remote sensing methods 
to improve quantification of fisheries 
stocks 
X X X X 
X X X X 
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6. Soils conservation and manaqement 
- Development of techniques for increased 
production by small farmers in Vertisol 
areas 
. 
- Developnt of appropriate tillaqe methods 
for soil, water and power conservation 
- Understanding the long run nutrient econamy 
of tropical soils under increasing 
cropping intensity 
- Better understanding of the chemistry and 
management of acid soils in the tropics 
- Research on the clearing and sustainable 
management of cleared forests and 
WOOdlandS 
7. Water conservation and management 
- Developwnt of principles and methods for 
sustainable management of water resources 
(including drainage) 
- irrigated systems 
- rainfed systems 
0. Land use management 
- Research to understand multiple and 
cwtinq land use options for: 
- watersheds 
- coastal areas 
- rangelands 
9. Develomnt of production systems for 
sustamable resource management 
- Development of testing of cost-effective 
methods for assessing the contribution 
of trees and shrubs to production 
systems 
- Development of management principles for 
aqroforestry systems 
- Multiple systems for crops/livestock/trees 
- Multiple systems for crops/livestock/fish 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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II. CxsPmumKTmITYREsEARm 
1. Germplasm enhancement and breedinq 
(rncludinq use of biotechnology) 
- Developlrent of adaptation, tolerance and 
resistance to biotic and abiotic stresses 
for important crops X 
- Selection for yield potential X 
- Selection for quality: 
- food 
- feed 
X 
X 
2. Crop systems 
- Sequencing, mixing, intercropping principles x 
- Tillaqe, planting and harvesting systems X 
3. Plant protection 
- Biology and ecology of main pests X 
- Components for pest management 
for main crops 
- Identification and evaluation 
of biological control agents X 
- Other cqnents for pest management X 
- Inter-relationships among components X 
4. Plant nutrition 
- Understanding interactions of nutrients/ 
microbiological processes for designing 
simple methods for improved nutrient 
use efficiency X 
5. Seed technology and production 
- Development of methods for smallholder 
seed production to enhance adoption 
of improved cultivars X 
X X 
X X 
X X 
X X 
X X 
X 
X X 
X X 
X X 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X X 
X X 
. : 
. 
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ASIA SSA LA/c WANA 
III. IJvEmcK-!lY- 
I. Germplasm enhancement and breedinq 
nevelopnent of breed improvement 
strategies appropriate for smallholder 
production systems 
- Identification and multiplication of 
disease and pest resistant animals 
- Introduction and evaluation of superior 
sheep and/or goat breeds 
- Evaluation of crossbreeding systems 
2. Livestock systems 
- Herd and flock management under increasing 
pressures on land and forage resources 
3. Animal nutrition and feed 
- Improvement of the feed resource base 
- fodder crops, pastures and shrubs 
- crop residues and by-products 
- Strategic feed supplementation 
4. Reproduction 
- Identification of critical constraints to 
improved reproduction 
5. Animal health; identified priorities, e.g.: 
- Tsetse-borne diseases 
- Tick-borne diseases 
- Reproduction diseases 
- Endoparasites in ruminants 
Iv. FISH BTY m 
1. Germplasm enhancement and breedinq 
- Improving germplasm of key species 
- Maintenance of quality of stocks 
of key species 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
.X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X X 
X 
X X 
X X 
X 
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2. Fish production systems 
- pond productivity and nutrient dynamics, 
expecially in semi-intensive systems 
- Carrying capacity of open aquatic systems 
- Recruitment enhancement 
. 3. fish nutrition 
- Nutritional requirements of cultured 
aquatic species 
- Nutritional constraints in extensive and 
semi-intensive systems 
- Developing alternative feedstuffs 
- Critical amino and fatty acids 
4. Reprodmtion 
- Hethods for propagation of seed by natural 
and artificial breeding 
- Reduction of disease transmission through 
seed distribution 
5. Pests and diseases 
- Constraint analysis on pests and diseases 
- Studies on control of disease in aquatic 
species 
6. -culture engineering 
- Fish farm design 
- Cage, pen and other enclosures 
. 
v. EuREmRY- 
1. Germplasm enhancement and breedinq 
(mcludmq use of biotechnology) 
- Selection (including donal propagation 
and tissue culture where appropriate) 
of selected multi-purpose species 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X X 
X X X 
X 
X X 
X 
X X X 
X X 
X 
X 
X X X 
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- Ekploratory research on genetic resistance 
to biotic and abiotic stresses and on 
selected areas of patholoqy/entomoloqy 
- Biological processing of wood wastes and 
non-wood products for economic use 
2. Forest systems and establishment methods 
. 
- Development of data base 
- methods and principles of intensive biomass 
forestry, with emphasis on fuelwood and 
fodder 
- z&forestation techniques for wasteland 
reclamation 
3. Tree nutrition 
- Understanding soil organic matter and soil 
microbiology/tree interactions in major 
aqroecoloqical zones, with emphasis on 
seedling survival, enhanced yield and 
improvement in nutrient use efficiency 
4. Forest products 
- Minor products from natural forests; 
farm aLd community tree outputs 
VI. aR4xxxTY aNvm?sIoN Am UTILIZATION 
1. CroDs 
- Post-harvest technology 
2. Livestock 
3. Fish 
- Development of fish-processing and 
preservation techniques 
4. Forest products 
- Assessment studies on efficiency 
utilization of biomass 
- Utilization research for making better use 
of presently non-commercial timber species 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X X 
X X X 
X X 
X X X 
X X X 
X X 
X X 
X 
X X 
X X 
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ASIA SSA L4/c WANA 
1. Analysis of human nutrition 
- Develo~nt of data base on food consu@ion 
patterns of the rural and urban poor and on 
the nutritional composition of foods (incl. 
micronutrients and antinutritional factors, 
potentially toxic), in order to identify 
nutritional risks X X X X 
- Development of reliable, cost-effective, 
rapid indicators of malnutrition for 
agricultural proqramme development and 
evaluation X X X X 
- Investigation of the effect of alternative 
production methods of technical change and 
alternative agricultural strategies on the 
nutritional quality and safety of food X X X X 
2. Other linkages 
- Understanding of general gender issues X X X 
Understanding of human disease hazards from: 
- fish production systems 
- irrigated agriculture 
- crop, animal , water and pesticide 
management implications as they relate 
to human health (including use of 
manures in aquatic systems) 
- aquatic environmental pollutants from 
non-farm sources 
X 
X X 
X 
X 
X X X 
X X 
- Socio-cultural organization and fanning 
systems 
- use rights 
- harmonization of use of scarce resources 
- risk management strategies 
- mechanisms and institutions for 
cooperation at community level 
X 
X 
X 
X X 
X 
X X 
VIII. SOCIO-mc AND #ILIcY RESE?mm 
1. Economic and social analysis at micro level 
- Developnt and testing of cost-effective 
methodology for participatory research into 
production systems and their nutritional 
consequences 
. 
X X X X 
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. 
- Hodellinq of technology and policy options 
for smallholder production systems 
2. Market analysis 
- Aggregate comrwdity supply and demand trends 
- Structure and functioning of poorly under- 
stood input and product markets, e.g. 
- fuelwood and substitutes 
- livestock products 
- fish and fish products 
- fertilizers 
- roots and tubers 
3. Policy analysis 
- Assessment of alternative developwnt 
strategies and technology policies for 
poverty alleviation , including inter- and 
intra-sectoral relations, and food security 
- Particular areas.identified for policy analysis 
- irrigation policy 
- fisheries 
- food programes 
- common property 
- labour markets 
- equity concerns 
- trade and macro-economic policies 
- Assessment of underlying causes of ongoing 
environmental degradation processes and 
identification of policy options 
- deforestation causes and processes 
- reforestation incentives 
- chemical pollution 
- soil erosion 
- Land and water use management policies 
(e.g. water-sheds, coastal areas, 
rangelands, problem soils) 
4. Research on research 
- Methods for ex-ante analysis of expected 
impact and for priority setting at the 
national and international level 
- Rx-post impact assessment studies including 
development of methods 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X . 
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1. Traininq 
- Training Of MtiOMl Staff Oil: 
- advanced research techniques 
- field experimentation for junior 
professionals 
- system-based on-farm research 
. - research management and priority setting 
2. Conferences and seminars 
- Specialized and network-orientated events 
3. Documentation and dissemination of information 
- Specialized services 
4. Research on institutional systems; e.g. 
- NARDS 
- Irrigation systems 
- Forestry systems 
- Fishery systems 
5. Strenqtheninq national research systems 
- Organization and management of research 
institutions 
- Linkages among research, developPent, 
policy makers, and public opinion 
- Research proqrame strategies 
- Building capacity for policy analysis 
6. Networks 
- Assist the establishment and administration 
of collaborative. research and information 
networks 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X X 
X X 
X X 
X X 
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CEWTERS - THEEmLuT1oN0F!rHEZcGIAR 
5.1. Introduction 
The CGIAR is only one actor in the global agricultural research 
system and cornsands only a fraction of its resources. The System has to 
be very selective in choosing among the many denwds for agricultural 
research those it will help to meet. The CGIAR has played primarily a 
gap-filling and bridging role in agricultural research. Centres fill 
gaps in research that cannot be filled by national systems and prwide a 
bridge to advanced institutions active in basic research. The CGIAR as 
a publicly funded international entity tries to identify themes and 
opportunities where national proqrammes have little incentive to become 
involved, either because of economies of scale or because spillover 
effects are so large they cannot be captured by them. The principal 
role of the CGIAR is to strengthen the work of national proqraItTEs by 
undertaking activities that are complementary not cmtitive. 
Research is by its nature a long-term activity and its horizon 
expands further into the future as it awes from applied to strategic 
and basic research. This characteristic, coupled with the time required 
to establish or significantly change a research enterprise requires TAC 
to think about the decades ahead. The planning horizons of Centres have 
clearly changed; some are planning for 2010, some for 2025 and one even 
thinking about 2050. The CGIAR as an entity also ought to have long as 
well as medium and shorter term planning horizons. Investment in 
research today will have a payoff at the farmer level only 20 years from 
now. 
The context for long-range planning has to be the food needs and 
poverty status of developing countries in 2025, within the constraints 
of increasing pressures on natural resources. These will be influenced 
by the major trends affecting food demand outlined in section 2.1. - 
population growth, income growth and urbanization. The magnitudes can 
be recalled as follows: The UN medium population projection for 
developing countries for 2025 is 7.0 billion people campared with 3.6 
billion in 1985, and 57% will live in urban areas compared with about 
31% now. The implications of these numbers are substantial. Mmminq 
that the rate of land area expansion which prevailed over the last two 
decades continues (a very optimistic assumption), global yields of major 
marketed food and feed crops will need to mre than double. In 
addition, the agricultural sector has a crucial role to play in the 
generation of income and employment. 
It is against this backdrop that the future of the CGIAR is to be 
considered. Many more variables also need to be considered, including 
potential advances in basic biology which could increase biomass 
production ; changing capacities of research enterprises - public and 
private - in developing, developed and centrally-planned countries: 
changes in institutions and policy regimes; and possible deterioration 
or improvement in the global resource base. The complexity of the task 
is enormous, but highlights the need for thinking about what role an 
international research operation should play in that context. 
The CGIAR has always been a dynamic and expanding entity. From 
its inception in 1971 to 1980 it added nine additional entities/ 
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institutes to its original four. It has since substantially expanded 
its intended subject matter coverage by: (1) encouraging a farming 
systems approach to research; (2) explicitly including in its priority 
criteria the potential for technical change to generate income and 
employment; (3) recognizing that increased food product::n was a 
necessary but not su fficient condition for reducing poverty and 
m&nutrition; (4) including long-term sustainability of production 
systems to provide increased food supplies as an explicit part of its 
goal statement; (5) identifying resource conservation and management as 
an explicit goal of equal importance with productivity improvement; and 
(6) replacing an implicit goal of contributing to national food 
self-sufficiency with an explicit reference to achieving food 
self-reliance in the developing world. Each of the changes implied 
expanded and adjusted mandates for the existing 13 centres. In 
evaluating a possible expansion of the CGIAR it is necessary to 
carefully consider the optimal structure of the CGIAR. 
This Chapter gives an overview of the evolution of the CGIAR. In 
Section 5.2. the rationale for the current structure is discussed while 
Section 5.3. presents a historical evolution of CGIAR priorities. 
FiMlly, Sections 5.4. and 5.5. provide an assessment of the key 
strengths and weaknesses of the CGIAR's present organizational 
structure. 
5.2. Rationale of the Current Structure 
The first two centres established by Ford-Rockefeller Foundation 
partnership were ceity centres (IRRI and CIHMYT) which focused on 
the three most important cereals - rice, wheat and maize. The approach 
was to use plant breeding to improve productivity by changing 
characteristics which would have wide adaptability. Adjusting the 
stature of wheat and rice produced high yielding varieties (WV) which 
were potentially adaptable globally as long as sufficient water was 
available. Thus the notion of “global commodity centres” was the first 
approach. 
The next two centres which predated the establishment of the 
CGIAR were very different in mandate. They were ecological zone, 
farming systems centres (CIAT, humid tropics of Latin America; and 
IITA, low altitude humid tropics of Africa). In their initial inception 
a full spectrum of activities, including livestock and presumably 
perennial crops, were covered. These farming system mandates obviously 
included the commodities of the so-called global centres. 
Additions to the CGIAP in the 1970s and early 1980s continued to 
be a mix of so-called global (commodity) centres (CIP, ILRAD), global 
subject matter centres (IBPGR, IFPPI, ISNAR), regional/ecological 
centres (ICRISAT, ICARDA, ILCA), and a reqioMl/conmrodity centre 
w=w l ILR?LD as it has evolved more closely fits this latter 
category. As the CGIAR evolved, some of the regional centres assumed 
“global commodity" responsibilities in addition to ecological/regional 
mandates: IITA - cowpea, sweet potato and others; ICEUSAT - millet, 
sorqhum, groundnut; CIAT - beans and cassava; IC?+RDA - barley. 
Further, as the regional centres evolved they reduced the focus on "the 
systems" and focused on regional and/or global commodity proqrames, 
e.g. CIAT, IITA, ILCA. Only recently have some partially returned to a 
resource base focus, e.g. IITA, ILCA and ICRISAT. Few have remained 
basically regional/ecology centres, perhaps only ICARDA qualifies. 
. 1 1 
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Throughout the evolution all centres have had the strengthening 
of national proqrazunes as important components of their mandates ' 
(including major investments in training and information retrieval, 
consolidation and dissemination). One result has been that the CGIAR 
System, when viewed from the country level, as well as from the donor 
perspective, was represented by a maze of overlapping research entities 
attempting to interact with national proqrammes. This problem became 
more acute in sub-Saharan Africa as was documented by the CGIAR Task 
Force (CGIAR Secretariat, 1989). 
5.3. The Historical Evolution of CGIAR Priorities 
. 5.3.1, The Early Focus on Food 
The CGIAR was established in 1971, and in its early years was 
preoccupied with the expansion of the System. The early successes of 
IRRI and CIMMYT provided a momentum which the Group capitalized on. Its 
Technical Advisory Committee drew up the first priority statement for 
the Group in 1973 which suggested several new centres. The 1973 TAC 
Chairman's Position Paper on Agricultural Research Priorities (TAC 
Secretariat, 1973) reaffirmed poor peoples' food as the focus of the 
System and placed highest priority on cereals, the mainstay of their 
diets. Priority was also placed on improving the quality of diets 
through research on food legumes and ruminant livestock. Finally, 
starchy foods, including roots and tubers, were also recognized as a 
high priority, for their role as the basic staples of much of equatorial 
Africa and for their massive potential in terms of energy per hectare. 
At a secondary level the report selected oilseeds, tropical vegetables 
and fruits from a large group of other agricultural crops and expressed 
a need for careful appraisal of their economic and social importance and 
their market and research potential before further priorities were 
identified. TAC members expressed the view that forestry was perhaps of 
greater relevance in the context of environmental conservation than for 
timber production and processing. They also perceived that the need-for 
factor-oriented research was best met through the commodity approach. 
The report carried reservations on the adequacy of this "spin-off" and 
cautioned the Group that it might eventually need to venture outside the 
commodity model. 
The 1973 paper was a licence for expansion. It sanctioned ILcA's 
and ILRAD's beginnings, and the consolidation of CIP. It named the 
component crops of ICARDA as priorities, as well as additional 
programrues for ICRISAT, and it contained the germ of ideas for both 
IFmu and ISNAR. The discussion of forestry and factor-oriented, 
research anticipated the current concern about agricultural 
sustainability. 
The success of the green revolution in wheat and rice in Asia, 
which owed so much to the work of CIMMYT and IRRI, helped ease immediate 
food concerns. It had two influences on the System's priorities. 
First, it demonstrated the value of international research on staple 
foods of poor people as a means of alleviating malnutrition. Second, it 
highlighted the importance of income generation in the process of 
alleviation of poverty and malnutrition. Roth led to consideration of a 
further broadening of the cozzaodity base of the CGIAR in an attempt to 
replicate the experience with wheat and rice. 
! 
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5.3.2. Broadening the Commodity Base 
. 
Further priority papers in 1976, 1979 and 1985 recorded the 
progress in incorporating many of the TAC initiatives first listed in 
the 1973 paper (TAC Secretariat, 1976 and 1979 and TAC/CGIAR, 1987). 
They also made some adjustments in the priorities listed in 1973 and 
noted issues arising from the evolution and increasing complexity of the 
Group. The 1976 paper made first mention of the importance of increased 
cash incomes as a means of coxraand over food, and the acknowledgement of 
increased food production as a necessary but not sufficient condition to 
feed the world's poor. The paper placed greater priority on the 
intensification of cropping, the development of improved farming systems 
and the need for better postharvest technology. It raised the question 
whether investment in cereals research had reached a ceiling in the 
CGIAR System. It emphasized the point, made in 1973, that the large 
calorie yields per unit area realized from tubers and roots might mean a 
greater role for them as population grew. It reinforced the case for 
greater investment in agricultural research in these crops, including 
starchy banana. 
The 1979 paper confirmed a reduction from 50% to 38% in the 
proportion of CGIAR resources allocated to cereals between 1974 and 
1980. It also noted a tripling of funding for livestock research since 
1974. A feature of the paper was the ranking of research areas in which 
the CGIAR System might take new initiatives. Several of these had 
repeatedly featured in TAC discussions and papers in previous years: 
- Tropical Vegetables Research 
- Water Management Research 
- Plant Diseases 
- Insect Physiology and Ecology 
- Food Policy Research 
- Aquaculture. 
Rgually important, it listed areas in which action was not recommended 
at that time - oilseeds, plantain, agroforestry, water buffalo, cotton, 
fertilizers, tropical soils, postharvest technology, farm mechanization, 
other animal diseases. While giving soils, fertilizers and agroforestry 
a relatively low ranking, the paper acknowledged a need for mOre 
factor-oriented research to exploit the gains from improved germplasm, 
and also for mere effort in food policy research - a recurring theme 
since 1973. 
The role of farming systems research approaches pioneered by the 
IARCs helped capitalize on the potentials offered by the new germplasm 
in farmers' fields through improved rice and wheat based cropping 
systems. It led to a major effort to introduce a systems-based research 
process to national agricultural research services. 
5.3.3. Institutional Considerations 
Institutionally, the 1979 paper highlighted the need for 
collaborative research networks and for collaboration between Centres 
when mandates overlap, particularly where two or more were operating in 
the same country. It also placed enqhasis on two major points. First, 
the need to build up national research capacity and expand country 
participation in global or regional research programmes. Second, the 
i 
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need for international Centres to build up their awareness of national 
and regional problems in their respective mandate areas, including 
environmental and socio-economic and policy constraints which may limit 
the impact of research. Finally the 1979 report acknowledged the 
relevance of the project cycle in research; the fact that programmes 
should wind daJn as well as build up, and intimated that so far there 
was very little sign of winding down in any Centre’s programes. 
5.3.4. Rationalizing Commodity and Regional Balances 
The 1985 priority paper urged reduced relative allocations to 
wheat and rice. It suggested an increased relative allocation to maize, 
. sorghum and millet on we grounds that these had been underresearched in 
the past, were increasingly widely grown, and had a dual role with the 
stem and leaves useful as animal feed. In this document, TAC suggested 
increased allocations to the starchy tubers, encouraged more work on 
sweet potato, and proposed support by appropriate.CGIAR Centres for a 
new international networking organization, INIBAP, working on starchy 
banana. 
The 1985 paper gave priority to extra work on crops producing 
edible oils and, in this context, encouraged increases in research on 
soybean and groundnut and offered coconut as a possible new venture for 
the System, It urged some extra allocation to ruminant livestock to be 
focused on the improvement of livestock nutrition, which the paper 
identified as the key research area. Finally it recommended that the 
work on faba bean and lentil be run down, on the grounds of their 
restricted geographical importance. In addition to coconut the paper 
urged the consideration of new ventures in tropical vegetables and 
aquaculture. 
The paper also noted the shift of emphasis from food problems in 
Asia to food problems in Africa. It posed the question of how far the 
Centres could and should substitute for national programmes. Efforts. to 
link with developed country institutions and pursue the benefits of 
biotechnology for the third world are currently drawing the Centres into 
more upstream research, away from location specific applied and adaptive 
research at the heart of national programmes. 
The phase of early expansion worked itself out in the late 1970s. 
I- was established in 1977; IFpRI, working on food policy research, 
joined the System in 1978; and finally ISNAR, helping developing 
countries to organize their agricultural research systems, was set up in 
1980. These departures from agricultural research per se reflected an 
increasing recognition in the Group of two wider dimensrns: first, the 
place of the CGIAR in a global research system, particularly its strong 
dependence on national programmes to reach poorer farmers; and second, 
the importance of an effective policy process for identifying and 
mobilizing technological innovations relevant to farmers and to national 
needs. 
5.3.5. Concerns for Income, Employment and the Conservation 
of Resources 
Since the last CGIAR priorities paper was reported in 1985, 
several factors have been recognized that are important enough to modify 
priorities. The first of these is the explicit inclusion, as a 
legitimate criterion for priority setting, of the potential of technical 
f 1‘ 
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change for income and employment generation. A second factor that will 
change the balance of resource allocation in the CGIAR, is the explicit, 
expanded emphasis on the long-term sustainability of agricultural 
production. This is manifested in the inclusion of improved resource 
conservation as an explicit CGIAR mandated objective and in a proposal 
to double resource management research. A third and related factor is 
the recognition that less progress has been made in the fragile and 
difficult environments, particularly the rainfed drier areas. The 
corollary of this is that the CGIAR must remain concerned with 
maintaining and enhancing productivity in the more favoured areas, which 
will have to provide the food for rapidly growing urban populations. 
The fourth factor is an implicit recognition of the contribution of 
equity, including gender equity, towards productivity and sustainability 
. and conservation of natural resources. 
Of equal importance is the need to shift towards more strategic 
research and also to exploit the existing technological developments 
arising from research in the biological sciences. The benefits of this 
"modem biotechnology" need to be secured for research in the developing 
countries. Added push for both these trends comes with the increasing 
capabilities of the research systems in some developing countries. 
Finally there is the explicit adoption of farming systems perspective 
for formulating and implementing research prograxmnes. 
5.3.6. Future Implications 
All of these new and recognized dimensions require a fundamental 
reappraisal of CGIAR future priorities and demand a CGIAR perspective 
sensitive to its place in the global system, rather than a view locked 
into the narrow, specialized focus of the individual Centres. Several 
contemporary issues need to be addressed at the level of the Group: 
the principles and mechanisms for sharing international 
responsibilities between CGIAR Centres and mature national 
programmes 
the need to reconcile global, regional and national priorities 
through the operating processes of the System and the Centres 
the coordination of multilateral and bilateral funding within a 
global research strategy 
the need to consolidate regional agricultural research and 
rationalize the use of scarce funds. 
Over the ensuing years, these wider dimensions are likely to play an 
increasing role in the thinking of the Group and in the allocation of 
its resources. 
5.4. Major Strengths and Shortcomings of the CGIAR's Present 
Organizational Structure 
5.4.1. Strengths 
In considering a possible expansion of the CGIAR, it is 
appropriate to make a comprehensive assessment of .its current structure. 
. . I 
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There are certain structural features of the CGIAR which have 
contributed to its past successes. It would be desirable to preserve or 
put premium on these when considering alternative organizational 
arrangements. Some of the most important of these are listed below: 
Apolitical and international character. The System should 
maintain its apolitical, international character. This means 
representation of national, institutional or other political 
entities should be strictly avoided in its governance and 
staffing. It also means that the legal charters of the 
institutions supported by the CGIAR should protect them from 
political interference and help maintain their international 
character. 
- Decentralized management. The CGIAR derives much of its 
success from its commitment to decentralize management through 
independent, autonomous institutions. Centralized management 
could move decisions too far away from places close to the 
problems and limit operational flexibility in day-to-day 
supervision of decentralized activities. A corollary of 
managerial autonomy is a strong system of external 
accountability, which should also be preserved. 
- The concept of critical mass. The success of the CGIAR has 
Mn actuated largely through bringing together at each centre 
a critical mass of internationally recruited, multi- 
disciplinary scientists, with all the necessary supporting 
facilities. 
- Hands-on research capability. Research is the main business of 
the centres and the System. The centres' success in research- 
related activities such as training and information 
dissemination are perceived to be a direct result of their 
hands-on involvement with research. Also, the centres play a 
more credible strengthening role vis-a-vis the national 
programmes when they have hands-on research experience 
themselves. 
- Closeness to clients/partners. Many of the present centres 
have found it necessary to decentralize their operations 
geographically in order to be close to their clients. Some 
carry out much of their training in decentralized locations. 
To the extent frequent contact with the centres' clients/ 
collaborators is necessary, it is more efficient to do this 
from locations close to them. 
- Stable and flexible funding. In order to implement their 
strategies (which often involve long-term research) 
effectively, the centres need stable funding. The funding also 
needs to be provided sufficient flexibility for the centres to 
engage in activities directly relevant to their main mission. 
Heavy reliance on special project or other restricted funding 
often constrains a centre's capacity to pursue activities in 
the direction outlined in its strategy. - 
- Sound experience in research with a commodity focus. The CGIAR 
has a proven track record in solving problems through research 
. I. 
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centres organized along commodity lines. Although the number 
and combination of cormmodities worked on by each crop centre 
may be debatable, if the centres are to "stick to their 
knitting" (or continue doing what they do best), a clear 
commodity focus may need to be maintained in the future, at 
least in some of the work. 
5.4.2. Shortcomings 
. 
Some of the organizational features of the CGIAR listed in 
Section 5.4.1. represent both its strengths and weaknesses. For 
example, the part of the centres' funding that is stable and flexible is 
a distinct strength. But, the part that is inflexible and unstable is a 
weakness. Certain other features of the CGIAR's organization also 
present sw weaknesses: 
- overlapping commodity mandates. These have been a frequent 
cause of conflict and rmsunderstanding within the System. When 
two or more centres are given responsibility to work on the 
same cannnodity, conflicts are found to arise even when the 
responsibilities have been clarified on the basis of either 
geography or type of research (i.e., strategic, applied, 
adaptive) or both. Having two or more centres work on the same 
commodity demands complex inter-centre agreements a+ 
coordination mechanisms which can lead to inefficiency and 
become difficult to implement. 
- Overlapping resource management mandates. Centres with global 
conamdlty mandates carry out some resource management tasks 
connected with that commodity on a global basis. Centres with 
regional mandates are concerned with resource management 
concerns on an agroecological basis. Since both types of 
centre are essentially working on the same resources, some 
confusion tends to exist on the limits of their respective 
responsibilities and, of course, major resource issues could 
fall between the chairs. 
- Lack of clear global responsibility for strategic research on 
resource management concerns. The System 1s going through the 
current expansion phase primarily because resource management 
concerns have been given a back seat position compared with 
commodity and regional research. This is partitiarly true for 
fundamental, strategic research questions on resource 
management that have inter-country and inter-continental 
relevance (e.g., soil degradation, crop-physical environment 
interface, Vertisols, etc). 
- Uncoordinated decentralization. Each centre has decentralized 
its operations based on its own needs. Research on many of the 
new activities being considered (such as forestry, fisheries, 
agroforestry, water management, etc.) will also have to be 
carried out in a decentralized fashion because of the location- 
specificity of the problems that need study. While independent 
and separate efforts by each centre could best serve its own 
purposes, this may lead to increasing inefficiencies for the 
System as a whole. 
I f  
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- Lack of intra-system coordination of the centres' capacity 
building efforts. ISNAR plays a role in strengthening entite 
national agricultural research systems, particularly in the 
area of their organization and m%nagement. Each of-the other 
centres includes the strengthening of national programmes as a 
part of its mission. Although the efforts of the centres are 
all directed towards different aspects of a national system, 
these efforts are disjointed. No mechanism exists to ensure 
coherence and complementarity of the total CGIAR effort vis-a- 
vis a given national system. The same is true for the centres 
strengthening efforts directed at regional institutions. 
- Overburdening of weak and/or smaller national systems 
attention from many IARC's. Related to the previous ant, 
there is a lack.of coordination, and sometimes even competition 
between centres in their dealings with NARS. It is inefficient 
for weak and/or smaller NARS to interact simultaneously with 
many IARCS. 
- Lack of coordination of the centres' capacity building efforts 
with technical assistance nroarammes of donors. Donor 
technical assistance prograrmnes geared towards improving the 
capacity of developing country, national, and regional research 
systems are not well coordinated with the centres' own efforts 
in the same area. New mechanisms may need to be created to 
ensure the complementarity of these efforts. 
- weak accountability,to clients/partners. Present 
accountability mechanisms within the System are geared towards 
the centres' &countability to the don&s. There are no formal 
and direct means through which the centres' clients/partners 
can voice their opinions strongly. As there are practically no 
alternative suppliers of the services the CGIAR centres provide 
to national institutions, the "market mechanism" does not serve 
as an accountability reinforcing device. 
- Need for rationalization of the System's activities. Several 
centres carry out complementary work in the same or related 
areas. Restructuring the centres' mandates can lead to gains 
in efficiency, particularly if this reduces duplication. 
Complementarities in research on root and tuber crops, for 
example, may be better exploited if one centre had a critical 
mass of people working on all such crops. The same couldbe 
said for research on other commodities and for work on policy 
and management questions. 
, II 
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CHAETER 6 - PROCESS OF ANALYSES AND CRITERIA USED 
6.1. Introduction 
As discussed in Chapter 1, TAC was requested in May 1988 to 
examine a possible expansion of the CGIAE to incorporate ten of the 
so-called "non-associated centres" A/. This Chapter describes the 
process and criteria used in the assessment of the non-associated- 
centres. In approaching this task, TAC decided that it would be 
necessary to reconsider: (i) the CGIAR in its global context; (ii) CGIAR 
research priorities and possible new areas of subject matter coverage; 
and (iii) goals, relevance of activities for CGIAE support, modalities 
and overall organizational structure in an expanded CGIAR. 
The chairman of TAC subsequently proposed a substantive outline 
of the process TAC would follow, a proposed set of criteria for 
assessment of the candidate institutions and a timetable. The approach 
proposed in this outline was endorsed by the Group at IW 1988. At the 
Mid-Term Meeting in Canberra (May 1989), the CGIAB agreed in general 
terms to broaden its mandate with a declaration of intent I'... to 
continue to give emphasis to support for research on technologies and 
systems of enhanced food production that can be sustained by fanners 
over time through the efficient utilization of their renewable natural 
resource base, and to expand this emphasis to include research on the 
optimal use of tropical and sub+tropical forest lands giving particular 
stress to the interaction of agriculture and forestry...". TAC's 
deliberations on.forestry have proceeded in a parallel fashion with the 
consideration of the "non-associated centres" until TAC's membership was 
augmented by forestry expertise at TAC 51 in March 1990, when the two 
processes were integrated. 
6.2. Process Followed 
6.2.1. Future Demand for International Agricultural, Fisheries 
and Forestry Research 
TAC first examined the global context in which the CGIAB would be 
likely to operate during the next three decades. Particular attention 
was given to future demand for food and expected trends in world 
agriculture, fisheries and forestry, which indicate that malnutrition, 
poverty, and the processes of resource degradation would continue to be 
widespread problems throughout most of the developing world. The extent 
and implications of these trends were discussed with Centre Directors 
and Board Chairs at TA.C 47 (October 1988) and 48 (March 1989). 
TAC Members and the TAC and CGIAR Secretariats collaborated to 
prepare regional essays to analyze relevant evolving trends in each of 
the four developing country regions, namely Asia and the Pacific, 
v The institutions to be considered for membership were, in 
alphabetical order, AVRDC, IBSRAM, ICIPE, ICLMM, ICRAF, 
IFDC, IIMI, INIBAP, ITCandIUFRO-SPDC. 
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sub-Saharan Africa, Latin America and the Caribbean, and West Asia/North 
Africa. For each of these regions , an analysis was made of the 
challenges to agricultural development and resource management, and the 
resulting implications for research. In each essay, forestry issues 
were explicitly addressed. These essays were discussed at TAC 49 (June 
1989). 
The analyses of both the global and regional perspectives led to 
the formulation of demands for international research. An attempt was 
made by TAC to prioritize these demands by research category and by 
region. This led to the preparation of the inventory of identified 
needs for international agricultural, fisheries and forestry research 
presented in Table 4.3. (pp. 54-62). 
. 
6.2.2. Interim Report and Consultations with Members and 
Partners of the CGIAR 
TAC’s analysis of the future demand for international research on 
agriculture, fisheries and forestry in developing countries, the scope 
for CGIAR support for research and related activities, a discussion of 
the rationale for the need for a reassessment of CGIAR goals, priorities 
and strategies and the outcome of TAC’S preliminary inventory of current 
efforts were summarized in a paper “A Possible Expansion of the CGIAR: 
Part I - Interim Report”. This paper was presented to members of the 
CGIAR at ICW 1989, who endorsed the approach taken by TAC. The Interim 
Report was circulated widely for further written comments to all members 
of the CGIAR, including fixed-term representatives, donors, and 
Co-Sponsors , as well as to CGIAR and candidate non-associated centres 
with a covering letter soliciting cormnents. The responses received were 
suznnarized, then discussed at TAC 52 (June 1990) when decisions were 
taken about how the document should be revised. 
A concerted effort was also made to discuss the Interim Report 
with as many representatives of national research programmes in 
developing countries as possible. In order to keep these consultations 
cost effective, they were done within the framework of regional meetings 
already scheduled by other organizations. At the request of TAC, the 
Interim Report was put on the agenda of these meetings and the comments 
received were taken into account when finalizing this report. These 
regional meetings are listed in Annex I. 
6.2.3. Desk Analyses and TAC Fact-Finding Missions 
In the meantime, the TAC Secretariat prepared a desk study on 
each of the candidate non-associated centres using available published 
information. These studies summarized, for each of the non-associated 
centres under consideration, the mandate, governance and structure, 
funding and available resources; the strategic plan, and the research, 
training and information programmes; and provided a list of donors and 
list of available documentation. A financial analysis was prepared by 
the CGIAR Secretariat. In addition, several subject matter background 
papers were prepared by the TX Secretariat and consultants. These 
addressed both CGIAR and non-CGIAR activities in broad areas such as 
resource management, crop protection and livestock diseases. 
a 
The desk studies and background papers provided information to 
Panels that undertook fact-finding missions in April/May 1989 to each of 
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the candidate centres except AVRDC. These TAC Panels were each coqosed 
of at least two TAC Members, one outside expert, and a member of both 
the TAC and CGIAR Secretariats. They were chaired by a TAC Member. 
Bach Panel prepared a report that provided further detailed information 
on the prograzxnes, strategy, results and impact obtained, resources 
available, and management of the respective candidate non-associated 
centre. The reports also contained an initial briefing for TAC on 
specific issues and concerns. These reports were discussed at TAC 49 
(June 1989) and TX 50 (October 1989). 
6.2.4. Subject-Batter Analyses and Further Consultations 
with Outside Experts 
AS the next step, TAC decided to undertake an analysis of 
research needs and ongoing efforts for each subject matter area 
represented by the non-associated centres, with a particular focus on 
the role of the CGIAR in these areas. 
The TAC Secretariat, assisted by the CGIAR Secretariat in the 
area of agroforestry, undertook a further background study on each of 
these subject-matter areas. The following issues were considered: 
(1) the need for future CGIAR activities in each subject-matter area; 
(2) the extent to which this need was already met by existing CGIAR 
Centres; (3) how the activities of the candidate non-associated centres 
related to those of CGIAR Centres and other institutions; and (4) to 
what extent the activities, mDdes of operation and institutional nature 
of the non-associated centres conformed to those considered acceptable 
to the CGIAR. Each of these subject-matter areas was reviewed in 
January-Way 1990 by a panel comprised of at least two TAC Members, two 
or more outside experts or resource persons, and appropriate staff of 
both Secretariats. The panels were asked to review the subject matter 
and the centre(s) embedded in it. A total of eight reviews were planned 
in the following areas: banana and plantain (INIBAP), vegetables 
(Am), fisheries (ICLARM), research related to livestock diseases in 
sub-Saharan Africa (ITC, ICIPE), crop protection (ICIPE), natural 
resource conservation and management (IBSRAM, ICRAP, IPDC, IIMI), 
tropical forestry (ICRAP, IUPRO/SPDC), and the interface between 
national and international agricultural research. 
The Panel on the Interface between WARS and IARCs met in 
Washington DC in January 1990. Six other Panels met in Rozte in early 
March 1990 prior to TAC 51 to review the desk studies, background papers 
and fact finding-mission reports, to appraise whether additional 
information was needed and to make a preliminary assessment of the non- 
associated centres. The guidelines for and coruposition of these Panels 
are presented in Annexes II and III. In,making their decisions, the 
Panels utilized the decision tree described in Annex II and explored 
various institutional options in those cases where no clearcut (yes/no) 
decisions about the inclusion of a non-associated centre could be made. 
The findings of the seven Panels were discussed at TX 51 (March 
1990), and an initial assessment was made based on the Secretariat desk 
studies and the panel reports. TAC reached tentative conclusions on 
each centre but deferred final decisions until vegetables and AVRDC had 
been reviewed and the broader CGIAR System-wide issues had been 
considered. 
. . 
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A special comment on forestry and agroforestry is hecessary.,. 
Considerations in forestry had proceeded through interactions of the 
CGIAR Secretariat and TAC's Forestry Panel with a broad cross-section of 
forestry and agroforestry related experts on a sequence of papers, one 
of which dealt specifically with agroforestry. A wide range of 
institutional options was developed separately for forestry and 
agroforestry. At the Panel meetings in Rome in March 1990 the issue of 
the appropriate role and institutional mechanism for agroforestry was 
assigned to both the Panel on Natural Resources and on Forestry. Each 
was asked to review agroforestry in the context of broad resource 
management issues and in the context of forestry. Both Panels concluded 
that it is best to look at this question in the context of a continuum 
of land use from agricultural cropping in which trees play a 
. contributing role through to natural forests and plantation forestry in 
which trees dominate. Given the merging of forestry and agriculture 
that is resulting from increasing population pressure on forest land, 
sustainable production of mono, as well as multiple crop/tree systems, 
is not easily partitioned. Each Panel operating independently came 
forward with very similar recommendations for integration of forestry 
and agroforestry research both at the regional and global levels. 
WC in its deliberations endorsed the general form of the 
recommendations on forestry and agroforestry. It decided to move 
forward with an interim set of recommendations on both substance and 
form for discussion at The Hague in May 1990. The response from the 
CGIAR in May allowed TAC and the two Secretariats to move forward in 
preparing a comprehensive proposal for ICW 1990. TAC had deviated from 
its previous position of insisting that all subject matters be 
considered simultaneously because it was convinced that the proposed 
mode of operation for forestry and agroforestry would be consistent with 
any final rationalization of the CGIAR proposed by TAC, 
At TAC 52, a new TAC Standing Panel for Resources Management, 
Forestry and Agroforestry was created. This Panel was formed to help 
carry out the charge given to TAC by the Chair of the CGIAR following 
the Mid-Term Meeting in the Hague. The charge was as follows: develop 
further the recommendations for a centralized institutional mechanism 
for the incorporation of forestry and agroforestry into the CGIAR 
System; conduct an informal dialogue with ICRAF to determine the 
implications of the proposal for ICRAF's current progrm and 
structure; and collaborate closely with FAD, 'IUFRO/SPDC and interested 
donors in identifying parallel mechanisms for ensuring more systematic 
support for non-am financed forestry/agroforestry activities and for 
strengthening the capability of weaker national forestry institutions. 
The Standing Panel consulted with outside experts and with ICRAP staff 
in Washington in July and Rome in August before finalizing its report. 
Special comments are also necessary in the case of coconuts. The 
1985 TX Review of Priorities and Strategies identified coconut as a 
priority commodity for international support. TAC subsequently 
commissioned a consultant to review coconut research needs and 
priorities. The consultant's reports were considered by TAC at its 
46th, 50th and 52ndmeetings. TAC decided at its 50th meeting in 
October 1989 to consider coconut research in parallel with the 
assessment of the non-associated centres, thus ensuring that one new 
initiative on this commodity would be appropriately woven into the 
fabric of a restructured CGIAR System. 
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The reports-and recommendations of all eight Panels were 
discussed at TAC 52 (June 1990) when TAC reviewed its assessments of 
individual Centres in the context of the future structure of the CGIAR. 
TAC approached the issue of the future structure of the CGIAR by 
analyzing and discussing in detail the long-term vision of the System 
and the changes needed to achieve it. After TAC 52 this report was 
drafted then finally discussed and approved by TAC at a special meeting 
in August 1990. 
6.2.5. Analysis of Future Activities and Modes of Operation 
At TAC 51, after receiving the reports of the ParEhi, the 
Committee discussed options for future activities and modes of operation 
within the CGIAR System, based on a background paper. The issues raised 
were the special nature and characteristics of the CGIAR, the boundaries 
of system activities, the role of international centres in networks, the 
division of responsibilities among centres, alternative modes of 
operation and strategies for COlhbOratiOn With national programmes. 
This working paper was designed to raise issues that are central to the 
role and function of the CGIAR. It was therefore provided to the Group 
for consideration at the 1990 Mid-Term Meeting in The Hague to obtain 
feedback which helped TAC to formulate its position on these issues. 
Another key issue which TAC had to take into account in the 
assessment process is the mission and goals of the CGIAR. Out of TAC's 
discussion of the Interim Report, arose a consensus that there was a 
clear need to review the goals and operational objectives of the CGIAR. 
A mission statement was developed, along with revisions of the goals 
statement which incorporated agriculture, forestry and fisheries. The 
decision was also made to incorporate the concept of self-reliance. The 
revised CGIAR mission and goals statement is presented in Chapter 7. 
6.3. Criteria for CGIAR Support 
6.3.1. Guiding Principles 
The most recent priority and strategies paper (TAC/CGIAR 1987) 
defined a number of general criteria for CGIAR support which are still 
valid. These include the requirements that activities should be 
regarded as research or be research-related, be relevant to the CGIAR 
mission and goals and have high potential for pay-off. 
Of these criteria, the question of research and research-related 
activities draws a considerable amount of TAPS attention because it 
encompasses important issues such as the strengthening of national 
research systems and the boundaries of the CGIAR System vis-a-vis 
research, developnrent and technical assistance. Since the programmes of 
a number of the non-associated centres appear to straddle these 
boundaries, TAC considered it essential to develop a clear policy on 
which types of activity are appropriate for centres in the CGIAR System. 
Another question that is frequently raised is whether the 
cozuwdity focus of those CGIAR centres involved in productivity research 
enables them to give sufficient attention to research on the "factors" 
of production, such as fertilizers, soils, water and pest control. In 
response to the CGIAR's decision to expand its support for research on 
l . 
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the management of natural resources, TAC has re-considered this 
question, both with respect to the scope of the activities that should 
be undertaken and to the ways in which it should be organized. 
The next sections of this Chapter discuss these issues in some 
depth and elucidate the TAC policy. This is followed by a statement of 
the more specific criteria used by TAC in the assessment of the 
non-associated centres. 
6.3.1.1. The Role of International Centres in Strengthening 
National Research Systems 
. International research institutions might be expected to make 
their main contributions to strengthening national research systems 
through scientific collaboration and by providing information and 
improved genetic material. International development agencies would be 
expected to contribute through training, technical assistance and 
capital grants. The issue often arises of the extent to which the CGIAR 
Centres should function in both capacities. 
As far as training is concerned, the involvement of the Centres 
is unlikely to be controversial. Although the training offered by them 
could never become a substitute for formal training at universities, it 
can make an important contribution to the overall training needs of 
national research systems. Indeed, training is a natural function of 
the Centres and fits comfortably into the philosophy of the CGIAR. 
Technical assistance and the administration of funding for 
strengthening national research capacities are not international in 
character, however, and are often associated with bilateral agreements 
that are inevitably influenced by the policies of a single donor. They 
are therefore more difficult to reconcile with the basic precepts of the 
CGIAR. 
These considerations give rise to important issues relating to 
possible ways in which the CGIAR should contribute more directly to 
strengthening national research systems. Many of the important 
considerations are implicit in the two questions that follow. 
What are the advantages and disadvantages of the Centres being 
involved in technical assistance and the administration of 
development funds for strengthening national research capacities? 
What mechanisms, if any, should be adopted by an expanded CGIAR 
System for fulfilling such functions? 
6.3.1.2. International Centres as Development Agencies . 
Direct involvement in development projects designed to strengthen 
national research systems has several advantages for the Centres. It 
provides a ready means of extending their working relationships to a 
greater number of developing countries. It helps them to validate their 
findings by providing feedback from a range of environmental and 
socio-economic conditions, and it gives them greater opportunities for 
impact. It also gives them access to bilateral funding that might not 
otherwise be available. 
. 
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From the donor's point of view, implementation of the research 
component of a bilateral development project by an international Centre 
might present the easiest option. As well as being best placed to 
provide the technical input, Centres are often better placed than donor 
agencies to recruit personnel for technical assistance and to provide 
them with logistical support. 
. 
It might also be easier for the Centre to administer the funding. 
Some donors have mechanisms for administering small grants, either 
through their own technical assistance activities, or through their 
Embassies or High Commissions. Others apparently have not. Some find 
it particularly difficult to administer the small amounts of funding 
involved for each participating country in a networking activity. This 
is one of the reasons why they call on the Centres to do it for them. 
There have undoubtedly been occasions when involvement of Centres 
in bilateral development projects has benefited both the Centre's 
research programme and the national systems involved, but there are also 
dangers in these relationships that tend to become greater as the 
Centre's involvement in them increases. Indeed, over-involvement in 
bilateral projects, whether with individual countries or in a networking 
mode, can have distorting effects on both the Centre and the national 
systems. 
For example, staff appointed as international scientists ma2 have 
their productivity eroded through heavy routine administration. 
Pressure from individual donors may distort the Centre's priorities. A 
Centre might seek participation in bilateral projects primarily to 
obtain the funding or to achieve impact. This could distort the 
priorities of the developing country. Centres can become 
over-cor&tted, resulting in the recruitment of staff for technical 
assistance who have little more experience than the national scientists, 
and do not command their respect. In one or more of these ways, the 
credibility of the Centre might be undermined. 
Although all Centre involvement in bilateral projects now comes 
under the scrutiny of TAC, it has been difficult for TAC to make 
adjustments to agreements that have already been entered into. 
Furthermore, from the donor's point of view, these grants are not 
fungible. To reject them would therefore mean depriving the developing 
countries of badly needed resources to strengthen their national 
research systems. Even classifying such activities as "desirable" and 
not "essential" has caused problems for both the donors and the Centres. 
There is a limit, therefore, to the extent to which TAC itself can 
prevent the distortion of priorities, unless it were to take a more 
hardnosed attitude, which might well be regarded as unnecessarily 
obstructive by all concerned. 
6.3.1.3. The Need for a Development Function 
The development function is necessary only for the weaker 
MtiOMl SyStemS, but is essential if the benefits of centre activities 
are to be fully exploited. The stronger national systems .can take 
advantage of centre outputs without the need for development assistance. 
The dangers outlined above arise primarily when the centre acts not only 
as an international research institute, but also as a develomnt 
agency. 
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The logical inference would be that centres should not move into 
activities that are primarily the role of development agencies. Such a 
policy would be acceptable, however, only if there were adequate 
alternative mechanisms for filling the gap. The fact that some of the 
centres fulfil this function suggests either that there are not, or that 
certain donors prefer not to use them. 
As far as the CGIAR Centres are concerned, it has often been said 
that the problems could be avoided if the Centres showed greater 
restraint and the donors showed greater discipline. In reality, many 
members of the CGIAR abide by the unwritten rules and refrain from 
asking the Centres to act as implementing agencies for their bilateral 
projects, while others have employed development agencies outside the . System. 
in alternative would be for each Centre to fulfil the development 
role through a self-financing development unit, created specifically for 
this purpose within its overall structure, and actively seeking 
contracts from bilateral donors. Although such a proposal has not been 
explicitly discussed by the Group, past indications would suggest that 
it-would not be widely-supported-because of the different character it 
would imply for the System. 
6.3.1.4. Appropriate Centre Activities 
In TAC's view, Centres supported by the CGIAR should continue to 
function primarily as research institutions. They should continue to 
cooperate fully with international development agencies and bilateral 
donors by providing scientific and technical inputs into development 
projects designed to strengthen national systems. In general, however, 
they should refrain from acting as implementing agencies for such 
projects. 
TAC recognizes that exceptions to this general rule might 
sometimes be made in the best interests of fulfilling the Centre's 
mandate, but such exceptions should always be determined by the Centre's 
priorities, not by the donor, nor by the wishes of a specific developing 
country or group of countries. Thus, the criteria should be very 
different from those that would determine the nature of a development 
project designed to strengthen specific national programmes, which 
should clearly be determined by the countries concerned. 
TAC also recognizes that the CGm cannot give adequate support 
to the weaker national programmes through Centres that provide only 
information, advice and training. For the weaker national systems, 
there is a complementary need for development projects to strengthen 
their research infrastructure and, sometimes, for technical assistance 
as well. In contrast to meeting the needs of a Centre's mandate,. 
however, such projects must be carefully designed to meet the priorities 
of the countries concerned and they might also need to incorporate 
aspects of research lying outside the mandate of a single Centre. 
TX sees these requirements being more easily met by development 
agencies that can draw selectively on scientific collaboration from the 
whole range of available research institutions, rather than attempting 
to meet them through the activities of individual CGIAR Centres. TAC 
therefore sees a need to strengthen collaboration between the CGIAR 
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Centres and those development agencies that are well placed to act as 
implementing agencies for bilateral and multilateral projects. Only 
when there are clear advantages to the Centre's research programme 
should such activities be undertaken by the Centres themselves, and 
donors should show restraint in calling upon the Centres to act in this 
capacity. 
Consideration of the role of the System as a whole in this 
context must also include the activities of ISNAR, which was created by 
the CGIAR as a separate entity Specifically to help national systems to 
strengthen their own capabilities. TAC sees the role of ISNAR as being 
entirely complementary to that of the other centres. 
6.3.1.5. The Scope of CGIAR Research on Natural Resources 
The past focus of the CGIAR on increased food production and the 
alleviation of poverty has coincided with a conscious effort to address 
those-same issues by many national governments and external aid 
agencies. As research by the CGIAR Centres has produced higher yielding 
varieties, complementary investments by many national governments in 
rural infrastructure, strengthened extension and input distribution 
services have forged an essential link between research and development. 
The credibility of the CGIAR System and the willingness of the 
donor cannrmnity to sustain and expand financial support over the years 
have been, in large part, a reflection of the success that has been 
achieved in developing these linkages. It has been possible to guantify 
the impact of research on increased yields, food security, family 
income, welfare and trade. 
AS the System contemplates a broader mandate by incorporating 
research on the management of natural resources, it will need to develop 
clearly defined criteria for evaluating the likely impact of such 
research on sustainable development. This topic requires a mOre 
comprehensive treatment than can be given in this paper. However, it is 
possible to identify some guiding principles for CGIAR research related 
to natural resources that could help to ensure that the System retains a 
high level of credibility and donor support. 
First, it will be important for the System to become involved in 
the measurement of rates of resource degradation and improved 
understanding of the underlying causes. Some of the current global 
concern about environmental degradation is emotive and scientifically 
questionable. 
Second, it needs to be acknowledged from the outset that there 
are areas of emerging global environmental concern that will inevitably 
have to be tackled by scientific agencies other than the CGIAR. An 
example is the greenhouse effect and global warming trend. Scientific 
measurement of atmospheric changes resulting from global warming 
requires resources on a scale that will far exceed the CGIAR resources 
or scientific capability. 
. 
Third, it would be preferable that CGIAR-supported research in 
the area of sustainable resource management be set within the framework 
of clearly identified, quantifiable and realistically achievable 
‘ ‘ 
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short-term and longer-term development objectives. For example, a 
CGIAR-supported research initiative to protect the biological divers.ity 
of threatened ecosystems could relate to the objective of immediate 
conservation and enhancement of the naturally occurring gerrmplasm of 
several commercially important agricultural crops, such as coffee, 
cocoa, palm oil, rubber, and avocado, the yield and value of which can 
be readily quantified. There could be an early pay-off from such 
research. 
As an example of research with longer-term potential pay-off, a 
CGIAR research effort directed at increasing productivity of key 
multipurpose tree species could be linked to the development objective 
of reducing the impact of acute fuelwood scarcity. Given the time 
required to carry out improvement of naturally occurring fuelwood . species and to achieve significant yield gains through tree breeding, it 
would take a decade or more for the results of such research to become 
apparent. However, the ultimate impact could affect a large proportion 
of the estimated 100 million or more people in the developing countries 
likely to be facing acute fuelwood shortage. Moreover, increasing the 
yield of fast growing tree species would simultaneously help to reduce 
pressure on natural forests which, if situated in upland catchment 
areas, could have a positive regulating effect on downstream supplies of 
irrigation water. 
6.3.1.6. International Research on the Factors of Production 
Research on the main factors of production is closely related to 
the conservation of natural resources, particularly in the context of 
soil degradation, maintenance of biodiversity and the prevention of 
environmental pollution. Expanded effort by the CGIAR System in this 
area implies greater emphasis on soils, water, fertilizers and crop 
protection. 
However, in the context of problem-solving, none of these factors' 
can be considered in isolation. Each is dependent, to a greater or . 
lesser extent, on one or more of the others. Moreover, all have to be 
understood in relation to the prevailing agroecological and socio- 
economic environments. 
TX does not, therefore, favour concentration of effort on a 
single factor of production ‘in a single institution. Rather, research 
on problems involving these factors of production should be done by 
multidisciplinary teams, under the management and coordination of a 
single institution , concentrating on the problems of a clearly-defined 
agroecological region. WE's views on appropriate institutional 
arrangements to accomplish this within the CGIAR System are elaborated 
in Section 8.6. 
6.3.2. Specific Criteria 
In addition to the guiding principles discussed above, TX 
devised the following specific criteria for assessing the non-associated 
centres. 
* !S 
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6.3.2.1. Relevance to Mission and Goals of the CGIAR 
TAC assessed the relevance of the activities of non-associated 
centres and forestry to the expanded mission and goals of the CGIAR. In 
general, all candidate centres had activities which were considered to 
be relevant. The subject matter areas covered by the non-associated 
centres provide priority research opportunities and have potential for 
contributing to sustainable food, fish and forest production systems and 
sustainable resource use. 
6.3.2.2. Nature of Activities 
TAC believes that a necessary criterion for CGIAR support is that 
the candidate activities could be regarded as research in the sense of 
the creation of new knowledge, or that they should be directly related 
to research. Such activities would include those that enhance the 
effectiveness of research, such as collaboration with other research 
institutions, training in research methods and assisting in planning, 
organization and developnt of research systems. 
TAC carefully considered the nature of activities undertaken by 
the non-associated centres (including forestry and agroforestry-related) 
and the extent to which they could be considered as strategic, applied 
or adaptive research, or aimed at extension or institution building (see 
Table 1, Annex II). TAC believes that a candidate centre should qualify 
for CGIAR support only if a substantial part of its research activities 
are strategic and applied in nature, and are of an international 
character. 
6.3.2.3. Focus and Economies of Scale 
In assessing expansion of the CGIAP, TAC believes that important 
considerations are economies of scale, the need for an interdisciplinary 
approach, the scope for strategic research and access to germplasm 
resources where relevant. An additional aspect is the extent to which a 
CGIAP involvement would be cost effective, particularly with respect to 
investments bv other orcmnizations involved in the area. Clearlv the 
CGIAR cannot a0 everyth&q. It must select those activities whith it is 
clearly able to do better than other partners. 
6.3.2.4. Coxnplementarity of Efforts 
The activities of candidate non-associated centres were given 
close scrutiny by TAC as to their complementarity with those of other 
research organizations in developed and developing countries, including 
CGIAR Centres, regional,research organizations and national prcgrammes. 
The scope for further cooperation and collaboration was also carefully 
considered. 
6.3.2.5. Quality Prerequisites 
While TAC was unable to complete a comprehensive guality review 
on all centres, it did utilize all available information, including 
recently completed external reviews of several centres, to form a 
. l 
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collective judgement on quality. Quality must be assessed on the basis 
of qualifications and international standing of professional staff, 
publication records, potential for impact, effectiveness of management 
and standards of work. TAC continues to consider high quality of work 
an essential criterion for CGIAR support. 
6.3.2.6. Mandate and Governance 
. 
TX reviewed the mandate, organizational structure and governance 
of candidate non-associated centres. These should conform to those 
considered acceptable for CGIAR Centres. Mandates were analyzed in 
relation to their relevance to the CGIAR goal with respect to 
discipline, policy issues, resource management, activity, comodity, 
geographical region, agroecological zone and institution building. 
Governing bodies should he international as well as independent of 
political interests. The pattern of internal organizational structure, 
funding mechanisms and management have to be such that the candidate 
centre would be able to command the confidence of CGIAR donors. 
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CRAPTER 7 - CGIAR.MISSION AND GOALS: IMPLICATIONS F'OR PRIORITY S&IT.IIUG 
. 
7.1. Introduction 
. 
In considering the future of the CGIAR, it is necessary to 
carefully assess the goals of the System and formulate explicit priorities 
for the next decade which take into account the changes that have occurred 
since the last Review of CGIAR Priorities and Strategies (TAC/CGIAR, 
1987). This Chapter provides a discussion of the mission and goals of the 
CGIAR and of the implications of the broadening scope of CGIAR priorities. 
It also gives an overview of other considerations important in the 
reassessment of CGIAR priorities. 
7.2. Redefining CGIAR Goals 
The goal statement for the System, adopted in 1986, reads as 
follows: 
"Through international agricultural research and related 
activities, to contribute to increasing sustainable food 
production in developing countries in such a way that the 
nutritional level and general economic well-being of low income 
people are improved." 
TAC further elaborated on the goal as follows: 
"The CGIAR supports a System devoted to agricultural research and 
related activities for the benefit of developing countries. Its 
main effort has been directed towards the elimination of food 
deficits, but the scope of its activities has been gradually 
broadened. While not a development agency, it has become 
increasingly concerned with problems of alleviating hunger and 
poverty, recognizing that both relate not only to total 
production, but also to the distribution of income. More 
recently, TAC, the Impact Study and the Bellagio group have all 
drawn attention to the importance of sustainability of production 
systems and to the conservation of natural resources. 
The System recognizes that its purpose cannot be achieved in 
isolation and that it is only one participant in a vast, 
interrelated set of activities. Through increasing collaboration 
and partnership, it must constantly contribute to strengthening 
national systems. In order to maintain its vitality, it must 
also collaborate with.appropriate advanced institutions 
throughout the world. To be effective it must be selective, 
avoid duplication and concentrate its efforts." ( TAC/CGIAR, 1987 
pp. 219-220) 
The 1986 goal statement refers to "increasing sustainable food 
reduction . ..' (emphasis added). It is suggested that this goal of 
fncreasing food production should be modified to incorporate the concept 
of achieving food self-reliance in the developing world (food 
self-reliance being defined as the capacity of a nation to provide a 
sufficient stable food supply to all of its inhabitants, either from 
l I 
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domestic production or from production of exportable goods to enable 
commercial imports to cover the domestic deficit). It should be clearly 
understood that food self-reliance does not necessarily imply food self- 
sufficiency. Rather it implies producing those things that a country is 
able to do best and, where necessary, trading them for required food. A 
goal of self-reliance has several implications. Although the range of 
commodities that are potentially in a production system is likely to be 
large, this does not, and should not, commit the CGIAR to working on all 
commodities; but it does commit the CGIAR to taking account of diverse 
production systems and their capacities to produce income and employment 
as well as marketable commodities. The direct implication is that the 
CGIAR should not rule out, by prior assumption, any commodity that 
contributes to food self-reliance either directly or indirectly. 
. 
7.3. Implications of Expanded CGIAR Goals 
There are several direct implications that would follow from this 
expanded priority statement. 
First, given population growth and urbanization, the CGIAR should 
retain high priority for basic crops grown in more favoured areas (e.g. 
irrigated) because it is the marketable surplus grown In these areas 
that will help feed urban, predormnantly poor populations. 
Second, parallel with this goal, there should be continued 
attention given to indigenous, subsistence crops which feed rural 
pulations in less favoured areas. In stating this priority it must be 
clearly understood that orocress in these areas will be more difficult, 
slower-and quantitatively 1%~ in contributing to the national food - 
supply and that these areas will not provide significant surpluses for 
non-farm populations. The balance between favoured and less favoured 
areas is critical and will be different by country, region, commodity 
and farming system. In order to expand from the necessary focus on 
continued production growth, towards a consideration of such growth 
together with access to food by the poor, increased attention should be 
given to complementary policies and programmes to alleviate hunger and 
poverty. This may be of particular relevance to less favoured areas. 
Nevertheless, yield gains accomplished to date in more favoured areas 
must not be abandoned. These yields need to be sustained and enhanced 
if long range food self-reliance in 2025 is to be achieved. 
The third implication of the goal of assisting countries to 
achieve sustainable food self-reliance is that increased attention 
paid to the management of natural resources. This concern with 
resource conservation and manaaement is absolutelv critical to a 
must 
sustainable production system.- The critical question for the CGIAR is 
the portion of this type of research for which an international system 
has a comparative advantage. In the extreme it can be stated that-each 
country, each region, each district and even each farm has a unique 
resource base. For some it follows from this that research on natural 
resource issues is so location specific that it can only be done by 
national programmes. But is this really true? 
Clearly some major resource issues transcend national boundaries. 
For example, deforestation results in flooding and subsequent water 
shortages, increases erosion and siltation of downstream reservoirs, 
increases environmental pollution and ultimately diminishes capacity to 
. 
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produce agricultural commodities in favoured and less favoured areas 
alike. River basins are often shared across national boundaries as 
several major basins in Asia show. Further examples, such as 
international migration of pests and diseases, wind erosion and 
pollution are prevalent. An international research organization could 
contribute by: (1) clearly defining the magnitude and potential future 
consequences of the process; (2) by contributing methodology for 
characterizing, analyzing and evaluating interventions in major 
ecological zones; (3) collecting, evaluating and disseminating 
available information from the global research coxnuun ity that is 
relevant to national policy choices; (4) doing actual research on a 
selective basis to both develop methodology and basic information and to 
provide examples of how to do it; (5) providing training; and 
(6) exploring appropriate institutional and management approaches. 
The fourth implication is that a sustainable agricultural system 
involves both issues of productivity - expanding yield potential by 
breeding, soil amelloratlon and engineering, and 1 'mproving management to 
reduce the yield gap - and long-term resource management. The 
intellectual challenqe of converting a concept of, and commitment to 
"sustainability" into operational research p&r-s and for setting 
priorities within research programme is enormous. The CGIAR has a 
critical leadership role to play in this area. 
The fifth implication is that specific attention should be given 
by the CGIAB to forestry This recognizes the essential role that 
forests, and on-farm tre& play in contributing to agricultural 
productivity, sustainable land use, energy needs, income generation and 
trade. They also-provide a variety of services that have usually been 
poorly appreciated and valued. Further, there currently exists no 
satisfactory mechanism for supporting emerging forestry research 
priorities. 
The sixth implication is that more attention will be given to 
equity issues, including gender concerns. This recognizes the need for 
a more tust lnternatlonal econOrmc order in terms of trade for 
developing countries, and for greater concern for issues related to land 
tenure, land reform, and the human focus in technology developments. 
The CGIAR is only a small part of the global research system and 
therefore to be effective must work in partnership with all relevant 
research entities. The evolution of NARS has been significant in many 
cases, resulting in a much more heterogenous set of partners than was 
perceived at the initiation of the CGIAR. Similarly rapid developments 
in biology have altered the desirable linkages with advanced institutes. 
CGIAR entities must adjust to these changes which will of necessity 
require movement towards more strategic research because an effective 
linking role requires institutes to be in touch with both sets of 
developnts. At the same time there is a need to devise or strengthen 
appropriate mechanisms for dealing with less well developed national 
prograarmes, especially in the smaller countries. The implication of 
this is that simplistic notions of homogeneous programmes which will be 
relevant to all partners must be questioned. It is therefore necessary 
for both the components of CGIAR and the CGIAF4 itself to adopt mDre 
flexible research strategies which reflect these and other changes. 
This would imply a mDre decentralized approach in priority setting. 
. . 
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In brief, the needs emerging from the changing global and 
regional contexts call for coordination and targetting of international 
efforts on: 
ensuring that production potential in more favoured environments 
is sustained and enhanced because it is the marketable surplus 
from these areas that will feed the urban and non-farm poor; 
less-favoured environments in which population pressure is high 
vis-a-vis the potential productivity of the resource base, to 
provide for sustainable production over time; 
. 
generating new knowledge based on science to increase sustainable 
productivity and further increase yield potential; 
improved understanding of underlying causes of environmental 
degradation and options for policy and technology to contribute 
to sustainable resource management; 
helping remove institutional constraints for effective R&D; 
ensuring that adequate attention is given to the role of 
agriculture in generating income and employment for 
self-reliance; 
improved understanding of the policy environment to identify 
alternative developsnent strategies to promote technological 
changes for increased productivity of renewable natural 
resources, leading to poverty alleviation. 
The global effort must be complemented by regional efforts 
targeted at specific constraints and problems shared by countries at the 
regional level. Thereby: (a) tapping regional research and 
institutional capabilities and capturing economies of scale in research; 
(b) providing for coordination of efforts of international institutions 
and national research systems to address common researchable problems; 
and (c) for helping to coordinate donor support. The task is to adjust 
CGIAR priorities and modes of approach to this constantly changing 
environment. 
7.4. The Mission and Goals of the CGIAR 
The following mission statement for the CGIAR has been developed 
by TX, reflecting the consensus that has emerged in recent years among 
the various partners in the global research system: 
"Through international research and related activities, and in 
partnership with national research systems, to contribute to sustainable 
improvements in the productivity of agriculture, forestry and fisheries 
in developing countries in ways that enhance nutrition and well-being, 
especially among low-income people." 
The above mission statement implies a focus on: 
international research that Co@ementS and SUpportS MtiOMl 
research efforts; 
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complementary activities aimed at strengthening national research 
capacities such as specialized training and information services, 
but excluding other development or technical assistance 
activities; 
satisfying human needs from agriculture, forestry and fisheries, 
without degrading the environment or the natural resources on 
which they depend; 
the large numtxrs of poor people and the importance of 
technological change in generating new income streams for them. 
The ultimate aims are improved nutrition and econcmic well-being 
for low-income people, including women, landless labourers and poor 
consumrs in both the rural and urban cosmnities. Research should 
contribute to food self-reliance by increasing the purchasing power of 
the poor through lower costs and prices, and greater eguity in the 
distribution of inconm. It should also contribute to the quality of 
plant and animal products, to sustainability and stability in their 
supply, and to the prevention of environnmtal degradation through 
improved management. 
These ultimate aims cannot be achieved solely through research 
and training. Success depends on many additional factors, such as 
efficient policies from governments, marketing channels for farm 
prcducts, input delivery systems, and employment opportunities that 
bring purchasing power to the poor. 
In setting priorities, the relative contributions of different 
research activities to these ultimate aims mst, as far-as possible, be 
explicitly evaluated. TAC considers that priorities can be 
systematically analyzed and -red using a framework consisting of the 
following nine goals, to which research activities contribute: 
ti) effective smmpfmt snd camentation of natural resuxces (i.e. 
land, water, forests and germplasm) for sustainable production; 
(ii) improved productivity of important crops and their integration 
into sustainable production systems; 
(iii) imprwed productivity of important livestock and their 
integration into sustainable production systems; 
(iv) imprwed productivity of important trees and their integration 
into sustainable production systems; 
(VI improved productivity of important fish and their integration 
into sustainable production systems; 
(vi) improved utilization of agricultural, and forestry, and fish 
products in both rural and urban areas through improved 
post-harvest technology; 
(vii) improved diets, family welfare and eguity (including gender 
equity), through better understanding of the human linkages 
.between production and consumption; 
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(viii) 
(ix) 
appropriate policies for increased productivity in agriculture, 
food, fisheries and forestry and for the sustainable use of ’ 
natural resources; 
strengthened institutions and human resources in national 
research systems to accelerate the identification, generation, 
adaptation and utilization of technological innovations. 
Figure 1 illustrates the central mission and the nine goals of 
the CGIAR. 
. 
The level and nature of the CGIAR’s future involvement with each 
of these goals will vary greatly, but all are recognized as essential 
concerns. The aim is to contribute to the nine goals through research 
and coqlementary activities. 
Figure 1 The Mission and Goals of the CGIAR 
. 
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CHAPTER8 - EMERGINGLONGANDMEDIUM-TERMVISIONS FoRTHI CGIAR 
8.1. Introduction 
FiMl recommendations on the expansion of the CGIAR System have 
to be made in the context of the expected evolution of the CGIAR. For 
not to do so could lead to individual decisions which would be at 
variance with desired medim and long-term trends. Thus, before 
finalizing its recommendations, TAC dicussed at length how it thought 
the CGIAR might evolve. The Conunittee first addressed what it saw as 
emerging long-term trends. Using these as a base, it drafted a possible 
long-term vision of the CGIAR. That vision, as will be noted, depends 
heavily on the maturation of national programmes and the develomnt of 
effective mechanisms of transnational cooperation. TAC is not 
predicting the long run nor is it advocating a particular structure, 
rather it is developing a possible scenario which could result if 
current trends continue. The basic need was to have a possible vision 
against which to make shorter-term judgements. 
The long-term vision suggests a quite different and much smaller 
CGIAR. Thus, the next obvious question relates to whether there is a 
plausible path from now to then. TAC addresses this question first in 
this chapter by developing a medium-term vision which, like the 
long-term vision, is developed in terms of concepts, activities and 
mechanisms, not institutions. There are many institutional forms that 
could accomplish the iqlementation of desired activities. After 
presenting specific recommendations on the non-associated centres and 
forestry in Chapters 9 and 10, the report returns in Chapter 11 to a 
more explicit discussion of possible evolutionary paths from now to the 
long run in the context. of possible institutional arrangements. 
In the long-term vision, global activities remain. In the 
medimterm vision both global and agroecological activities regionally 
defined (for these TAC has coined the term "ecoregional“) play critical 
roles. Further, as will be seen in the specific recmndations, TAC 
sees the need for more sharply defined roles and responsibilities for 
both types of research activities. Thus the chapter concludes with a 
more detailed presentation of TX's views on these research approaches. 
8.2. Long-Term Strategic Trends that Seem to Be Ruerging 
The "long-term" is defined not in terms of a precise number of 
years, but more pragmatically in terms of the level of maturity of most 
national agricultural (including forestry and fisheries) research 
systems in developing countries. Thus, long-term refers to the period 
when most of the national systems are strong enough to meet their 
national research needs, by their own efforts or in collaboration with 
others. 
my definition, the first long-term trend which would have a 
bearing on the role of the CGIAR is the gradual strengthening of the 
developing country national systems. The rate of this strengthening 
will vary among countries and across continents. But if the CGIAR is to 
be judged a success, the capacity of national programmes has to be 
increased. 
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Second, and parallel with the first, the number and capacity of 
regioM=anisms which foster and/or carry out agricultural research 
are likely to expand substantially in the long term. This is likely to 
be an outcome of increasing regional collaboration among developing 
countries and strong interests of donor agencies in building indigenous 
capacity in the developing world. These regional mechanisms will change 
as national systems strengthen and greater attention to resource 
management develops. 
Third, as a result of increased capacity of national systems and 
regioMri%&anisms and the trend towards increased collaboration, more 
and more research is likely to be conducted in a networking mode than at 
present. This would parallel the present use of collaborative research 
networks in the developed countries. Advances in information technology 
could facilitate operating in a networking mode. 
Fourth, there should be wider sharing of responsibilities,for 
basic, strategic, applied and adaptive research among developed and 
developing country, transnational, and global institutions. 
Developing countries should be in a position to conduct adaptive 
research by themselves, with inputs as necessary from other 
institutions. 
Applied research responsibilities should be increasingly carried 
out by developing country and transMtioM1 mechanisms. 
National institutions and transnational mechanisms will play an 
increasing role in strategic research. Institutions with global 
mandates could carry out mostly strategic research, in 
collaboration.with regional mechanisms and national institutions 
in developing countries and basic research institutes around the 
globe. 
Basic research should not be viewed as only the province of _ 
developed country institutions. Clearly the development of 
strategic and basic research capacity in developing countries' 
institutions is absolutely indispensable to their necessary 
scientific maturity in the long term. 
Fifth, international institutions carrying out research at a 
global m should strengthen partnership relationships with developing 
countries and regional mechanisms. Those benefiting from such research 
should increasingly share in agenda setting, responsibility, decision- 
making power and financing. .RegioMl activities, as necessary, should 
be financed primarily by the countries that benefit from the work. 
Sixth, in the developed countries, research responsibilities 
(partiay in the germplasm area) are already shifting from the 
public sector to the private sector. As more basic and applied research 
in these countries is carried out by private sector institutions, there 
could be an increasing global need for internati,oMl strategic research 
of particular relevance to developing countries. 
Seventh, research agendas of nations and regions will continue to 
be broamo encompass expanded work on extension, agricultural 
develomnt and sustainability of natural resources. Research, training 
and information activities of these institutions will cover the full 
. . 
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spectrum from basic research to fanners' fields. Also, eruphasis on 
production till be increasingly supplemented with work on environmental, 
institutional and broade.: agricultural and resource developnt 
concerns. 
Although the scenario drawn above by necessity must be set 
speculative, the trends noted reflect an extension of recent 
developments, coloured by !L!AC's notions of what might be a realistic 
scenario. Even if this were to reflect more a "desirable" than a 
"realistic" scenario, its consideration should be useful in developing 
structural alternatives that can help achieve this desired future state. 
. 8.3. Role of the CGIARin the Long Term 
Historically, the CGIAR has p?ayed primarily a "bridging", a “gap 
filling", and a leadership role in agricultural research. It has served 
as a bridge be-n basic and strategic research institutions in 
advanced countries and national research institutions in developing 
countries. It has seen as one of its roles the filling of gaps in the 
basic-strategic-applied-adaptive research continuum in order to keep 
that continuum intact at the developing country, region, and 
international levels. It has been a leader in internationalizing 
germplasmimprwesm2nt , in the developnt of research methodologies, and 
in training developing country scientists. The transition from this 
current role to the longer-term vision, which follows, is premised in 
several points. 
First, in the long term the CGIAR must continue to be selective 
ar~3 de- issues which are truly transnational and global. If the 
trends noted above are realized, the role of the CGIAR in the research 
spectnmn should be of a different nature than at present because of the 
likely changes in the roles played by the other actors in the global 
scene. TAC'S expectation is that the nu&er of “gaps” should also 
diminish with the maturity of national and regional institutions. 
However, the analysis should be realistic and recognize that there will 
always be heterogeneitity, i.e. not all national programnes will be 
equally strong even in the long-run. This is the central issue of the 
length and character of the menu of research that the CGIAF4 will need to 
offer. 
Stronger national and regional mechanisms would imply that over 
the long tern the CGIAR should play a xuuch srualler role in adaptive and 
applied research. This would leave strategic research as an area that 
can be contributed to by the CGIAR, in collaboration with regional and 
national institutions. Gaps in international research created by the 
changing roles of public and private sector institutions in developed 
countries c&d also create needs in some areas that may require 
increased efforts by international institutions with a global mandate, 
like the CGIi%R. 
In the long term, a principal responsibility of an institution 
like the CGIAR should be in the gerqlasm area. While the work would 
involve primarily plant gemplasm, gerr@asm work on livestock, 
fisheries and other living organisms wculd also gain importance. 
Collection, conservation, characterization, evaluation aM basic 
manipulation of germplasm would continue to require a global, 
#international and apolitical effort. Research on the use of gerr@as~~ 
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to develop usable crop varieties and animal types, on the other hand, 
would be handled primarily by regional and nati.onal (both public and 
private) institutions in developed and today’s developing countries. 
Although it would involve research, germplasm work would be 
carried out primarily as a service to the global cmity. Other 
related services, such as international training and germplasm 
information dissemination, could also be carried out. 
. 
Second, global strategic research related to the expanded 
researwi mentioned in point seven in tne previous section would I 
require SCXIE international focal point, although the research itself 
could be carried out by many institutions in a collaborative fashion. 
This research would relate to solving problems of international 
significance in areas like germplasm, natural resource management, 
extension, research policy and manaqement and agricultural develomnt. 
Since the rate 
stronger roles 
to spell out a 
CGIARwouldbe 
significance. 
at &ch d&eloping country institutions mature to-play 
in strategic research will be uneven, it is not possible 
precise division of iabour except to indicate that the 
concerned primarily with research problems of global 
Third, there may continue to be a need for an international focal 
point to provide wide-ranging information services to institutions and 
individuals worldwide. Such a nuzchanism might maintain and update data 
banks on insects, pests, diseases, e-tc., prwidz abstracting and 
literature search services, catalogue current and completed major 
.research projects and programmes, and generally facilitate linkages 
between institutions by helping to match the supply of researchers and 
research institutions to specific manpower demands fram a variety of 
clients from developed and developing countries. 
Thus, in the long term, the CGIAR would function mDre as an 
international service institution than at present. Its research role 
would k U&ted essential.ly to strategic research aa problems of glc@al 
significance. It wuuld be supported by all countries and institutions 
it se-s, not only by advanced countries on a grant basis. Its role 
would shift from developznt towards facilitation of agricultural 
research Md developllnrent on a global basis. 
8.4. Possible Long-Term Visions 
If TAC is correct in identifying some critical long-term trends, 
then some characteristics of the CGIAR in, say, 2025 would be quite 
different. The analysis is limited to identifying activities that are 
international, i.e. activities which address significant global, 
continental or transnational problems which exhibit substantial 
economies of scale, have potential for significant spilloven: and are 
important for mature partnership relationships with national programes. 
The precise institutional form is difficult to predict. Some additional 
conunents on form are made after enumerating the activities. The bottom 
line is that if national progrms and eCOregiOM1 mechanisms XIBtUr~, 
as they must, the CGIAR would be a smaller and more service-oriented 
enterprise and much less a hands-on applied research organization. The 
question of how the CGIZ+R might evolve towards this vision is addressed 
in Chapter 11 after TAC presents its appraisal of the subject matters 
and institutions which were involved in the evaluation of the 
non-associated centres. 
f 
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Critical long-term activities for possible CGIAR support are 
discussed in the following sections. 
8.4.1. Germplasm 
It is clear from the analysis that there will be, for the 
foreseeable future, an international need for activities in germplasm 
collection, characterization, conservation and basic genetic 
manipulation for plants and animals that have transnational and/or 
global utilization. Included here must be the presentation of 
biodiversity. The research related to these activities would be likely 
to be strategic and involve applications of rsodern molecular biology as 
well as more traditional scientific techniques. These activities should 
include as a minimum the following: 
(a) annual plants of significance to meeting food needs and 
sustaining viable farming systems; 
lb) perennial plants, particularly trees, of importance to the 
continuum of land use described earlier; 
(cl animals of economic significance, including appropriate aquatic 
species. 
The institutional form of long-term CGIAR support could take 
several shapes. One would be to foster the narrowing of the focus of 
existing comn&ity institutes to germplasm activities and strategic 
research. There could occur consolidation across cdities to capture 
more economies of scale. A second approach would be a decentralized 
mechanism where nodes of basic gerqlasm work were fostered in a 
networking mode appropriately located at or near centres of origin. A 
third approach would be a continuation and expansion of an IBpc;R model. 
Whatever the model, the activities would be highly focused, strategic 
and provide basic inputs into national progranuses around the world. 
8.4.2. Natural Resource Management 
Despite the fact that natural resource management and its 
components - agronomy, natural forest management, soils, water, plant 
nutrition, and agroecological characterization - are often categorized 
as being “location specific”, there are and will remain strategic 
research issues and environmental problems which will transcend specific 
production systems and geographical and ecological regions. These 
include for example basic understanding of soil-water-plant relation- 
ships, energy balances, sustainable input/output nrodels, transnational 
issues of water basins, migratory pests, and soil erosion. Perhaps 
these could be characterized as issues in the broad research area of the 
ecological foundations of sustainable production systems. Again 
strategic research addressed to these issues is international, has 
economies of scale and should have substantial spillwer into-national 
programmes and regional mechanisms (if appropriate). 7 
Again the specific institutional mechanism for international 
support of these activities could take several forms. There could be a 
series of agroecologically focused institutes or ecoregional mechanisms 
linked by a global council. Or there would be a web of professional 
networks among national programmes in both developed and now developing 
countries in the model of international scientific unions. Whatever the 
specific form, the activities of continuously monitoring, evaluating, 
and demonstrating usable methodical approaches to major global issues in 
natural resource management will continue to merit international 
support. 
8.4.3. Policy and Management 
The current trends towards the internationalization of commerce, 
resource management and science will clearly continue and intensify in 
the foreseeable future. Global interdependence is a grwing and 
permanent reality. Thus the number of major policy issues which are 
international - e.g. trade, capital investment, and science - will 
become more complex. In addition, the international ramifications of 
national policy choice, especially of large countries, will become more 
critical. Further, as resource constraints - natural, financial and 
human - become more binding, issues of micro and macro management of 
research and human capital developanent resources will be transnational 
issues. Again the institutional m&e could take one of the several 
forms identified for the earlier issues. 
8.4.4. Global Information 
With the information explosion and the rapid development of 
multimedia c oxanrnication techniques, the need for international 
mechanisms of collection, evaluation and dissemination of research 
findings will increase. Improved mechanisms to facilitate international 
exchange of results, ideas, methods and personnel will be critical. A 
multitude of mechanisms are possible including an expanded FAG CAEUS and 
AGRIS, or CAB1 type model. The major issue to be recognized is that 
these activities too have great economies of scale and significant 
spillover. These are truly international public goods which will be 
underproduced if left only to individual nations. 
The above is not to suggest that the CGIAR would be the only and 
lead player in the international scene. Quite the contrary. The 
proposition is that these activities are critical to the CGIAR 
accomplishing its goals. The CGIAR couldbe theleadmechanismin some, 
an active partner in others, only a financial contributor in still 
others, and an advocate in the remainder. TAC does not propose a 
specific model or a clearly defined role. For a time horizon of 30-40 
years such precision would be too speculative an activity, but TX does 
suggest strongly that these activities will be long-standing candidates 
for international support. 
8.5. A Possible Medium-Term Vision 
Gn first reading, the long-term vision may seem at considerable, 
variance with current calls for increased emphasis on broad issues of 
resource management on the multiple land use continuum differentiated by 
agroecological regions. This apparent anomaly is addressed in this 
section by the presentation of a medimternr vision of internationally 
supported research which envisions the strengthening of ecoregional 
international efforts-as part of the process of strengthening national 
f 
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programmes and the development of transnational mechanisms of 
collaboration. AS these occur, international research would 
increasingly focus on strictly global issues requiring strategic 
research. 
Here TAC presents, again in terms of concepts and activities, one 
possible vision of CGIAR efforts in the medim term. Discussion of a 
possible evolutionary path is presented in Chapter 11. 
. 
In the medium term the CGIAR could have major activities of-two 
types - global and ecoregional. Global activities would be focused on 
comwdities and selected subject matter areas, such as policy, 
management, conservation of germplasm and the maintenance of 
biodiversity. Ecoregional activities would focus on applied and 
strategic research on the ecological foundations of sustainable 
production systems, commodity improvement in collaboration with global 
commodity activities and interfaces With national partners. 
TAC sees emphasis on at least the following: 
Global Activities 
. a series of global germplasm/plant improvement activities on 
the following groups: 
cereals, especially rice, wheat, maize and selected other 
cereals 
roots and tubers, especially potato, sweet potato and 
cassava 
selected legumes and pulses of global or particular 
regional importance 
vegetables 
multipurpose trees 
. a livestock activity addressing strategic and applied 
research issues in an integrated fashion on selected species 
of global significance 
. a fisheries and aquaculture activity on selected topics of 
international importance 
. a genetic resources activity focusing on conservation of 
genetic resources and the maintenance of biodiversity 
. a set of activities addressing strategic 
mriagement issues of global significance 
policy and 
Ecoregional Activities 
Evolving ecoregional activities would focus on coverage of major 
agroecological zones and ecosystems but TAC does not-see the necessity 
of complete coverage of all agroecological zones. Embedded in these 
ecoregional activities would be research on natural'resource management, 
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sustainability, the land use continuum including crops, trees and ' 
livestock and commodity based farming systems all done in collaboration 
with national partners: Major 
Latin America - 
subsaharan Africa - 
- 
ecoregiois that could be covered are: 
principally humid and subhumid warm 
tropics and subtropics (summer rainfall) 
humid and subhumid warm tropics 
semi-arid warm tropics 
West Asia and North Africa (WANA) 
- semi-arid subtropics (winter rainfall) 
. 
Asia - principally semi-arid and subhumid 
tropics and subtropics (summer rainfall) 
- humid warm tropics and subtropics (surmner 
rainfall) 
Asia andwANA - irrigated ecosystems A/ 
Other ecological zones such as cool highlands in the tropics and 
subtropics (summer rainfall) could be covered selectively in conjunction 
with several of the global activities identified. 
TAC has deliberately not specifically identified these activities 
as institutions, centres or programes. It is presented as a possible 
description of the range of activities likely to be of transnational 
importance. Central to this, in the medium term, would be highly 
focused global germplasm and subject matter activities collaborating 
with ecoregional activities and national programmes. Some possible 
institutional options are presented in Chapter 11. 
8.6. Conceptual Notions of Global and Ecoregional Activities 
In the preceding discussion of the medium term and in the 
following recommendations on non-associated centres and forestry, the 
notioxis of highly focused global commodity activities and ecoregional 
activities play a large role. Thus TAC presents a further elaboration 
here of these concepts. 
If it has been possible in the past to marry the requirements of 
a good comodity research programme with the requirements of a programe 
directed more broadly towards sustainable production systems, (and there 
has been variable success in this respect), it is likely to become more 
difficult, if not impossible, in future, for two main reasons: 
First, research directed towards the improvement of sustainable 
production systems will have to be multi-commodity in its coverage and 
xmve into areas of research on land use and conservation that lie 
outside those normally dealt with in commodity production research. 
Y Irrigated lands are located in several ecological zones so that the 
term irrigated ecoregion is not suitable. Instead, the term 
irrigated ecosystems is used. 
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Second, research directed towards the improvement of commodities till 
increasingly become mre specialized as researchers seek to exploit 
developments in biotechnology, giving rise to the need for new economies 
of scale in the provision of the necessary laboratories and equipanent. 
Consequently, it is difficult to escape from the conclusion that, 
in future, there will be a need for at least two types of international 
institutional mechanisms; those with an ecoregional focus and those with 
a commodity focus, each dependent on the other, and collaborating 
closely to meet the needs of developing countries. 
on this basis, it is possible to envisage two interconnected sets 
of mchanisms, one based on ecoregions and the other on coxuuodities. - 
The ecoregional mechanisms would act as partners and hosts (sometimes 
referred to as "relay stations") for all the commodity activities with 
which they needed to collaborate in that particular ecoregion. 
Perhaps the division of responsibilities among existing CGIAR 
centres, partly on the basis of ecoregions and partly by cammodities, is 
more logical than it has sometimes appeared, but considerable 
adjustments to existing mandates would be required to make it fully 
coherent. Indeed, a clear distinction between conrmodity and ecoregional 
mechanisms would imply a rational division of responsibilities, but 
would be viable only with unrestricted collaboration between the two 
types. 
To combine existing CGIAR centres and non-associated centres in a 
global system following these principles would imply major changes to 
both sets, and could be contemplated only if the resulting global system 
could be predicted to serve the needs of the developing countries in 
more effective ways. Such a prediction must be based both on an 
analysis of the needs and of the most effective institutional 
mechanisms. 
8.6.1. The Roles and Justification for Global Commodity 
Mechanisms 
The global centres in crop improvement were the original 
workhorses of the CGIAR. The breakthroughs in rice at IRRI and in wheat 
at CIMHYT demonstrated the strengths of the global cmraradity centre 
concept. A first class multidisciplinary group of scientists was 
brought together and given a clear mandate and good facilities. Impact 
from CIMMYT and IREU was rapid, partly due to the long history behind 
the original wheat initiative at CIMMYT as well as a considerable 
background of research on the two crops in developed countries, and 
partly because the rice and wheat varieties were targeted to more 
favoured, homogeneous, irrigated environments. 
Global commodity mechanisms have clear strengths: 
A clear, direct focus on the crop and its problems. 
A global germplasm collection at hand to 
traits of major importance and exploited 
germplasm enhancement and for developing 
relevance to a wide array of problems in 
countries. 
be studied for genetic 
both as a basis for 
parental lines of direct 
developing and developed 
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A high quality multidisciplinary scientific team doing strategic 
research on widely observed problems identified as limiting :to 
global agricultural productivity. 
The key ingredient of 'lean" colmhodity mechanisms is the 
organization of their strategic research along a germplasm axis which 
includes: collection, conservation, characterization, genetic 
evaluation, genetic studies - including studies of breeding systems, 
prebreeding and enhancement - using all available means including 
biotechnology, and then strong programmes in documentation and 
information dissemination. 
. 
Also vital is international collaboration for the,widespread 
testing and evaluation of germplasm. Specialized networks which make 
use of knOwn "hotspots" .for exposure to pests, diseases and other 
environmental stresses require continuous and close interaction with 
regional and national research institutes. Similarly, specialized 
scientists in these research areas must have ready access to the 
problems in field situations and to fellow scientists in their own and 
related disciplines. They need the widest contacts and experience 
possible to bring to bear on the problems challenging the major 
identified constraints. 
Historically, the global c0mm0dity centres have involved 
themselves in a range of wider activities to help them implement their 
mandates. They have sought to build up capacity in national systems 
both to help in the develomnt of their products and also subsequently, 
to enable national scientists to select and use appropriate Centre 
products in their Own countries. Again, to help their products reach 
the farmer the centres have helped national systems in essentially 
location-specific research in agronomy and post-harvest processing. 
There has been widespread training of national staff at several levels 
in a range of disciplines. The centres have also invested significant 
resources in the development of a farming systems approach to research 
to bring farmers ' needs to the agenda of managers and researchers in _ 
MtiOMl programmes. 
However, their involvement in these wider areas has sometimes 
blurred their focus, diverting the attention of miinagement and donors 
from their central mandate. At the same time, as noted earlier, it has 
often been these areas of activity that have overburdened some national 
systems owing to uncoordinated and sometimes duplicated efforts by 
several centres. 
8.6.2. EcoregioMl Mechanisms: Role and Justification 
Changes in global research priorities, new developments in 
research methods, and the opportunity to resolve weaknesses in its 
existing structure justify greater emphasis on an ecoregional approach 
by the CGIAR and the international community. With regard to changing 
global research priorities, a primary consideration is the need for 
research on the sustainable use of resources. 
E$lqjlasis on ecoregional research is not new to the CGIAR and its 
predecessor institutions. The Rockefeller and Ford Foundations 
established both CIAT and II!& with ecoregional responsibilities and 
those responsibilities have continued since the CG?AR was established. 
. . 
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The CGIAR also gave.mandates to ICRISAT, ICARDA and ILCA that included 
major ecoregional responsibilities. Each of the five centres named., but 
especially CAT, IITA, ICRISAT and ICARDA, has had to deal with a major 
problem, however, that of mixed mandates; mixed in the sense that each 
has had both commodity and natural resource management. It has not been 
easy for these centres to strike a balance between these two kinds of 
mandates. Indeed, concern has been expressed that research on natural 
resource management has in some cases become the handmaiden of the 
commodity research effort. 
. 
The IARCs have learned a great deal about natural resource 
management research in an international context. Much of the farming 
systems research emphasis in the CG'IAR was designed specifically to try 
to deal effectively with natural resource management research. Today 
most of the former farming systems research programmes have become 
resource management programmes. 
New tools and methodologies in resource management are now 
available from the two decades or more of CGIAR research. 
In TAC's view, ecoregional mechanisms have several strengths: 
a core of international scientists with in-depth hands on 
knowledge of the natural endowment of a particular ecoregion; 
these scientists can be a valuable asset to cormnodity activities 
and national programrues; 
the capability to deploy such a core ‘of scientific talent on 
strategic research of an international nature and related to 
natural resource management in a given ecoregion. 
Soil and water processes are largely managed through the 
enterprises that farmers find attractive for their farming systems. The 
crop varieties and animal types, and the techniques used in their 
production, are the component tools for wider resource management. As 
components they are shaped by criteria important to the productivity of 
the whole farm system. The successful amendment of the natural soil and 
water processes to achieve sustainability depends on the identification 
of new materials and management techniques for the component enterprises 
that also improve system productivity. 
In recent years, much attention has been given to research 
methods in an agroecological setting. A systems approach to research 
has evolved and provides greater confidence that new ventures in 
resource management research can follow a coherent, manageable approach 
to problem solving. There have been three main dimensions to the 
development of a research approach to resource management to which the 
centres themselves have made significant contributions. 
The agroecosystem represents a more logical level of the systems 
hierarchy to deal with resource management problems than that 
provided by a single commodity. Ecologists and geographers have 
moved strongly into the modelling of ecosystems, usually by 
computer simulation, to provide a wide framework for more 
focused efforts. 
One important effort has been by physiologists and soil 
scientists. They have taken the initiative to elucidate the 
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effects of variation in soils, water and light on crop growth 
processes through systems modelling. CAB0 at Wageningen 
University in the Netherlands, and IBSNAT at the University of 
Hawaii, under USAID auspices, lead the application of systems 
modelling in international agriculture. It is clear that crop 
growth models have moved beyond the development stage and are 
finding applications in understanding and manipulating resource 
management. 
In parallel with these developments there has been a surge of 
work to understand decision-making in small farmer agriculture. 
Much of the research effort here has also been through a type of 
systems modelling that draws the human side into a client-based 
agricultural research process. The centres have been 
particularly active in evolving methods for the interaction of 
scientists and small-farmer clients, as well as developing 
institutional paradigms for the management of client-orientated 
research. 
human interaction with the resource base causing land degradation 
has drawn these approaches together. Future resource management 
research will be equipped with a new well articulated research approach 
to provide clear guidelines for its implementation. No such integrated 
approach was available when the mandates for IITA, ICRISAT, ILCA, CIAT 
and ICARDA led those centres to pioneer research on resource management 
and farming systems. 
At the strategic level, work will concentrate on understanding 
the effects of increasing human pressures on the soil, water and 
biological processes of an agroecosystem. Strategic and applied 
research will identify a broad range of technical options for sustaining 
soils, appropriate to the generic economic and social characteristics of 
the farming populations of the agroecosystem. Through station and farm 
based experimentation adaptive research will modify those technical 
options it identifies as appropriate to the circumstances of particular 
farming communities in the agroecosystem. 
An international research effort based on ecoregions could 
contribute at all three levels. Scientists working on resources 
research would become experts on the problems of the mandated ecoregion 
and in their sustainable management. Adaptive research is clearly the 
responsibility of national Systems, but the particular need for 
ecoregional mechanisms where national SyStemS are weak implies some 
level of international involvement, if only in training and further 
method development. 
8.6.3. A Provisional Synthesis 
It has been noted that national systems must be able to draw from 
international efforts what they want in terms of national priorities, 
rather-than what is available to them in terms of external priorities. 
An activity restricted by its mandate to work on specific commodities, 
for example, is not well placed to provide an effective service broadly 
related to research on the production of annual crops in the context of 
soil conservation and watershed management. However, an activity with 
an ecoregional mandate would be, and there would be no conflict of 
priorities. 
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The inference is that,-especially with increasing emphasis on 
environmental issues, there would be many circumstances in which the 
needs of national systems could be more comprehensively met by 
ecoregional than by commodity mechanisms. As can be seen, however, the 
model does not imply the end of cammrodity activities. On the contrary, 
it implies a more focused approach to cdity improvement, allowing 
commodity mechanisms to specialize in those areas where they have 
traditionally excelled, with the more applied work being decentralized 
and done in collaboration with ecoregional efforts. Indeed, there are 
many precedents in the CGIAR System for this type of relationship. 
In addition to providing facilities for researchers from other 
. research entities, ecoregional mechanisms would have their own 
programmes of research in the natural and social sciences related to 
resource management and production systems, including forestry and 
agroforestry. They would also need to have strong linkages with policy 
research. Moreover, they would be well placed to become the lead 
international focus for a given geographical region or sub-region, 
thereby exploiting the advantages of ecoregional mechanisms. This is 
what TAC means by agroecological research, regionally defined. These 
are what TRC is calling ecoregional mechanisms. 
In their relations with national progrannnes, ecoregional 
mechanisms would build on the diversity of useful experience already 
gained from evolving relationships with national systems in the main 
geographical regions. A major aim would be to move to a set of 
relationships in which priorities for work with national systems were 
determined by regional or sub-regional associations of countries or 
scientists, organized either under the umbrella of a political entity, 
or as an officially approved steering committee. Contractual 
relationships required either by ecoregional or by cmity mechanisms, 
to meet the requirements of their own research programmes, could also be 
facilitated by the same consultative procedures. Relationships designed 
primarily to fulfil the development function would be controlled through 
the regional entity and administered by the most appropriate agency, 
determined in consultations involving the donor, or donors, the regional 
mechanism and the lead centre. 
8.6.4. Mechanisms and Interactions: Global, Ecoregional 
Mechanisms and National Systems 
Close ties will be required between global and the ecoregional 
mechanisms where research is needed on problems specific to the region. 
Regional scientists interacting with the national systems will play a 
major role in elucidating the needs of the farming systems and 
agricultural research institutions of the countries of the region. In 
the area of germplasm research, scientists working at the global level 
will be in continuous and close touch with this expertise. Global 
programmes will have outposted scientists in ecoregions working on a 
daily basis with the biotic and abiotic constraints of the region. Such 
ecoregional locations will also be primary testing and evaluating sites 
for international nurseries for the region concerned. 
Ecoregional mechanisms would assume an even greater diversity of 
responsibilities than the original CGIAR centres which were given a 
regional responsibility in their mandate. Unlike past CGM experience 
their structure, research approaches and lines of management will need 
. I 
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to demonstrate clear acknowledgement of this diversity. Management 
staff would need to be chosen for their understanding of the different 
roles of the centre. They must remain aware of the points at which 
linkages between diverse programmes are important, and remain alert to 
the pitfalls that threaten collaboration across programes with 
different roles. 
It is not envisaged that all regional prog%mes would be 
implemented through ecoregional CGIAR mechanisms. Where the weakness of 
the national systems is a decisive factor in their eStabliShUEnt, 
however, the ecoregional me&animus would act as intermediaries between 
the global centres and the countries of the region. The ecoregional 
HteChanismS would coordinate MtiOMl reC@reXN?ntS and ensure that the 
. interactions were tailored to the needs and capabilities of each 
country. They would also cater for the wider training-needs of the 
countries of the region. 
As MtiOMl systems becOme Stronger, one SCeMriO would see the 
regional interface with the global activities shifting to other 
mechanisms, with a greater emphasis perhaps on networking between 
national programnes and eventually direct interaction between the strong 
national systems and both global and regional activities. An 
alternative scenario would see, at some point, the international 
comunity handing over the ecoregional mechanism to the host country or 
to the countries of the region to manage collectively. The pace of any 
Such handover would depend on the political commitment to both research 
and cooperation in the countries of the region. This would grow out of 
a better understanding of the importance of new agricultural technology 
to economic developnt and, of the benefits from the transnational 
implementation of agricultural research. 
* . 
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CHAPTER 9 - EVALUATIONOF SUBJECT-MATTERAREASAND 
NON-ASSOCIATED CENrREs 
9.1. Introduction 
The starting point for TAC's assessment of the non-associated 
centres was an analysis of the future role of the CGIAR in research in 
the relevant subject matter areas. The subject matter areas and the 
relevant non-associated centres are as follows: Natural Resources 
Conservation and Management, IBSRAM, ICRAF, IFDC, IIMI and IUFRO/SPDC; 
Crop Protection, ICIPE; Banana and Plantain, INIBAP; Vegetables, 
AVRDC; Fisheries, ICLARM; Livestock Diseases in sub-Saharan Africa, 
ICIPE and ITC. Research on coconut was also considered because the 1987 
Report on CGIAR Priorities and Strategies recommended that research on 
this commodity be included in the CGIAR. 
A key element in TAC's approach has been the consideration of not 
only the non-associated centres' programnes but also the programnes of 
the CGIAR centres in relevant subject matter areas. -going programes 
Of other international and MtiOMl research agencies yjere alS0 taken 
into account in the assessment. These issues and the recommended 
institutional options for future CGIAR involvement in research in the 
various subject matter areas are discussed below. The headings of the 
final subsections reflect the process by which decisions were reached 
on each non-associated centre. When the decision tree (Annex II) led to 
clearcut (yes/no) decisions, the sub-sections are titled "Conclusions 
and Recommendations". Where some activities of the non-associated 
centre qualified for inclusiofi the CGIAR, a sub-section titled 
"Institutional Options" preceded the one on "Conclusions and 
Recommendations"; Chapter 6 describes in detail the process and 
criteria used. 
9.2. Natural Resources Conservation and Management 
9.2.1. Introduction 
In its consideration of research on natural resources 
conservation and management TAC was assisted by a consultant's report 
and a subsequent desk analysis by the TAC Secretariat. keports of 
Fact-Finding Missions to IBSRAM, ICR?iF, IE’IX and IIMI were also 
utilized. Other documentation available included the World Bank/UNDP 
report on Irrigation and Drainage. TAC also consulted the available 
strategic plans and annual reports of the non-associated centres and 
referred to the TX paper on sustainability (TAC/CGIAR, 1988). 
Research in this broad area is central to the CGIAR mandate and 
goals, particularly recently since TAC has strongly emphasized the 
importance of sustainable agricultural production. Research is needed 
on agroecological characterization, soil and water conservation and 
management, land use management, development of production systems for 
sustainable resource management, plant nutrition, tillage systems, and 
socio-economic aspects of resource issues. The international research 
needs are listed in Table 4.3., while the needs and preferred 
institutional mechanisms for research on factors of production and 
natural resources are discussed in Sections 6.3.1.5. and 6.3.1.6. and in 
. I 
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Section 8.6.2. TAC had considered an earlier draft of Table 4.3. that 
included research on fertilizer production technology but decided that 
research in this area was not appropriate for the CGIAR. 
This section includes research topics such as plant nutrition, 
which does not strictly concern natural resources, because TAC decided 
that fertilizer research was logically considered in conjunction with 
resource issues such as soil, water and forests. TAC considered the 
programmes of ICRAF in the general context of research on natural 
resources and also in relation to the more specific issue of the CGIAR 
initiative on forestry and agroforestry. Aspects of agroforestry and 
ICRAF's and IUFRO/SPDC's activities are therefore considered in this 
section whereas Chapter 10 presents a full treatment of the issue of the 
. forestry/agroforestry initiative. 
9.2.2. ICRAF and IuFRO/SPDC 
9.2.2.1. Future Role of the CGIAR in Forestry and Agroforestry 
Research 
TAC recognized that agriculture (including livestock production), 
agroforestry and forestry constitute a continuum of land use systems 
with all possible combinations among them. Moreover, agroforestry is 
not yet fully recognized as a valid set of land use systems with 
significant potential for resource-poor farmers. Aspects of these land 
use systems are commonly taught, managed and researched in different 
arms of universities and Ninistries, and their proponents frequently 
enter into conflict or compete for resources of land, skilled staff and 
finance. Efforts should be made, particularly in research, to break 
down such barriers and to maximize investment returns by working on 
common elements of science and technology and examining interactions 
among the different elements in the continuum. TAC further recognizes 
that substantial relevant research is conducted by organizations outside 
the CGIAR System. These organizations could benefit in various ways _ 
through collaborative and contractual arrangements with the CGIAR 
centres working on agroforestry. 
TAC considered that research to develop production systems based 
on agroforestry for the sustainable management of resources is an 
important area which meets the criteria for CGIAR involvement. There is 
also a need for component research, such as tree improvement for a 
variety of purposes and research on-biomass production and soil 
microbiology. The socio-economic aspects of research on participatory 
production systems are especially important, and there is a particular 
need for post-graduate training. 
9.2.2.2. Overview of Ongoing Forestry and Agroforestry Research 
Within the CGIAR System there is currently only limited research 
on some aspects of agroforestry. (Note that this overview is primarily 
concerned with agroforestry; forestry research is covered in Chapter 
10). Research on component technology is limited to the collection &d 
evaluation of multipurpose trees at CIAT, IITA and ILCA. At IITA, 
socio-economic research on agroforestry production systems, particularly 
alley faming, represents the only significant CGIAR activity in this 
field. Training is also limited and generally conforms to the pattern 
of research projects at the various centres. 
- 
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Agroforestry has blossomed as a development assistance activity 
over the last decade. These burgeoning activities have few research 
underpinnings. ICRAF is the global focal point for information, 
training and methodology development in agroforestry. It has been 
largely responsible for formalizing, documenting and developing research 
methodology. Its hands-on research in Africa is complemented by that of 
IITA, ILCA and ICRISAT, and ICRAF has regular meetings and collaborative 
network research with these organizations. There are many other 
institutions outside the CGIAP with small programmes on aspects of 
agroforestry. It is essential to have one focal point to promote 
complementarity in agroforestry research across centres and with other 
institutions. 
If agroforestry is defined as an array of land use practices with 
economic and ecological interactions among crops, livestock and trees, 
either simultaneously or sequentially, then ICRAP and some CGIAR centres 
already cover a number of agroforestry research topics. If the 
definition of agroforestry is broadened to include the role of, for 
example, savannah woodlands and upland forests in contributing directly 
(e.g. silvo-pasterism) or indirectly (e.g. watershed management) to 
agricultural productivity and sustainable land use, then neither ICPAF 
nor existing CGIAR centres adequately cover such research needs, nor do 
they cover other aspects , such as the improvement of fruit and nut tree 
species. Hence, there are several aspects of agroforestry that are not 
covered by either ICRAF or existing CGIAR centres. 
9.2.2.3. Characteristics of ICRAF 
The mandate of ICEWP is "to increase the economic and nutritional 
well-being of the people in developing countries through the integration 
of woody perennials in farming and related land-use systems in order to 
achieve higher productivity, sustainability and diversity of output". 
ICRAF has evolved over the years from an information council 
function to hands-on research on systems emphasizing multipurpose tree 
species (HTP) and the tree-croppasture-animal interface. Four 
Agroforestry Research Networks for Africa ( AFRENA) have been established 
to generate agroforestry practices for specific ecological zones. The 
research is undertaken by institutions in countries participating in the 
networks. 
ICRAP operates through three separate but collaborative 
divisions: the Research and Developraent Division, developing and 
applying methodology for strategic and applied research at the tree/crop 
interface; the Collaborative Programe Division, developing and adapting 
agroforestry practices in selected ecozones, and providing training for 
national collaborators; and the Comnunication and Information Division 
targeting information for a variety of audiences including national 
progranrmes and the world scientific coxmnity. All three Divisions are 
contributing to national institution-building in agrOfOreStry. 
In a recent publication, ICRW has ,presented its strategic plan 
to the year 2000. The council proposes to increase strategic research 
on multipurpose trees, sustainability and policy and economic issues. 
These plans will require a considerable expansion in activities and 
staff numbers. Annex VI provides more detailed information about 
IczUWs planned programes. 
1 . 
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The mandate of ICRAF is defined in terms of 'research and is : 
generally in line with the CGIAR goals. In general, ICRAP's governance 
conforms to the CGIAR centre model. However the TAC fact-finding 
mission noted that it is not clear from the available documents whether 
ICRAF would be treated as an inter-governmental organization or as some 
type of corporate body in the event of litigation under the laws of 
Kenya. 
9.2.2.4. Characteristics of IUFRO/SPDC 
The IUFRO/SPDC (Special Programme for Developing Countries) is a 
small operational arm of IUFRO (The International Union of Forest 
. Research Organizations). It was created in 1983 as a mechanism for 
interacting with national forestry research institutes, for identifying 
high priority forest research topics of common interest and for 
mobilizing external aid resources. It has given special emphasis to 
creation of networks related to improving the productivity of 
multipurpose trees. 
9.2.2.5. Conclusions and Recommendations 
While TAC saw arguments for bringing ICRAF into the CGIAR system, 
it also had reservations. TAC noted that ICRAF is making valuable 
contributions to research on agroforestry. However, as an institution 
focused solely on agroforestry systems, ICRAF lacks the direct support 
of, and interaction with, both component forestry research and the 
crop-related and livestock-related research of the CGIAR centres. TAC 
also took into account the proposed CGIAR initiative in forestry 
research, the desirability of avoiding duplication in areas such as tree 
improvement, and evolving concepts of a desirable institutional 
structure for a future CGIAR System. 
TX therefore recormnended the admission of ICRAF, but only if it 
was prepared to cover those aspects of forestry and agroforestry 
research considered suitable for CGIAR involvement. Chapter 10 
discusses the TX reconnnendations and strategy in detail. 
In its stocktaking of IUFRO/SPDC as an integral part of the 
non-associated centres review, TAC concluded that IUFRO/SPDC should not 
be incorporated into the CGIAR System for two main reasons: 
W it is not a research centre as such (it only has two permanent 
staff) 
(ii) its mode of operation is entirely that of acting as a 
"facilitator" or "broker" in mobilizing support for research 
networks. It does not carry out research itself. 
However TAC recognized that the database information dissemination and 
training aspects of IUFRO's work prograxane are of direct relevance to 
the CGIAR. If IUFRO/SPDc decides to phase out this work then these 
IUFRO activities and its ongoing work programme should be absorbed by 
the proposed CGIAR forestry/agroforestry centre which is discussed in 
Chapter 10. 
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9.2.3. IBSRAM 
9.2.3.1. mture Role of the CGIAR in Soils Research 
The effective management and conservation of soil resources is 
one of the key requirements for sustainable agricultural and forestry 
production. Research is needed to characterize soils as part of a 
general ecological framework that can be used to assess potential land 
use. International research in this area is essential to develop 
methodologies and to utilize the ecological database in conjunction-with 
farming systems and population data for research planning and priority 
setting. 
The threats posed by various processes of land degradation to 
sustainability in different regions of the developing world have been 
described in Chapter 3. Soil acidity, salinity, nutrient exhaustion, 
erosion and compaction constitute the most serious soil constraints to 
production. Research is needed to define the scope and importance of 
these problems, devise soil management technologies to overcome them and 
evaluate these technologies in the context of productive land use 
systems. It should be noted that soils research is needed in both 
favoured and less favoured areas. 
The research needed is long term and requires a decentralized, 
multidisciplinary approach. The approach reconunended by TAC is 
described in Chapter 8. 
9.2.3.2. Overview of Ongoing Research on Soils 
Soil as a productive resource must largely be studied in situ. 
Soil related policy, for example on soil conservation, is essmy a 
national domestic issue. It is not surprising, therefore, that most 
soils research has been done in national programmes and this mostly in 
the more developed countries. In many less developed countries research 
activities have been modest, often supported by bilateral donors and 
backstopped by classification and policy work by FAG. 
A number of CGLAR'centres have active soil research programmes. 
These-include resource inventory wrk, strategic research on soil 
chemistry and soil physics, and major programmes in soil fertility 
concerned with macro and micro nutrients as well as toxicities. The 
research on toxicities is closely linked to centre crop improvement 
progranunes. Research on soil conservation has been conducted at several 
CGIAR centres but has been modest relative to the size of the problem of 
soil erosion in less developed countries. It is probably the case that 
soils work in the CGIAR System is too limited and insufficiently 
coordinated. 
IBSRAM was founded with the primary objective of promoting and 
assisting applied soil research. Ongoing and proposed activities are 
heavily focused at the farm level to fill perceived gaps in CGIAR 
programmes through adaptive soil research, bridging IARCs and NARS. 
These activities to some extent complement current work supported by the 
CGIAR, as they extend beyond the central mandates of the IARCs. 
TAC noted several gaps or areas in which research should be 
strengthened. Research issues related to soil conservation and 
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management seem to be covered to a greater or lesser extent by the IARCS 
and other institutions outside the CGIAR System (e.g. Tropsoils, the 
International Soil Tillage Organization, national soil conservation 
organizations). The gaps that research in the CGIAR may need to cover 
concern rates of soil degradation in the tropics under different types 
of land use, nutrient economy in the humid tropics, and biological 
methods of soil conservation. 
9.2.3.3. Characteristics of IBSRAM 
IBSRAM was created in 1983 to “promote and assist applied soil 
research into the identification, development, use, management and 
. protection of soils and lands for food production and other agricultural 
or agroforestry purposes, so as to enhance economically sustainable 
production in developing countries”. IBSFWVs programmes, strategy and 
modes of operation are described in detail in the report of the TX 
fact-finding mission. 
IBSRAM does not undertake research itself but promotes research 
on soil management problems by national programmes in developing 
countries and channels funding to them for this purpose. Through a 
series of global and regional workshops on soil constraints, national 
programmes have been organized into networks coordinated by IBSRAM to 
focus on a few major land management problems. 
To varying degrees dependant on donor support, these networks 
have been established on a regional basis in Africa and Asia. The 
network members undertake a common core experiment designed at inaugural 
network workshops by national programme scientists in collaboration with 
scientists from the CGIAR centres and other experts in the field; these 
include biometricians, social scientists, agronomists and soil 
scientists. IBSRAM advocates a multidisciplinary approach, but does not 
itself employ a critical mass of multidisciplinary scientists. The main 
emphasis of the research is on soil and crop management practices 
designed to overcome the key constraints which are the topics of the . 
network, e.g. management of vertisols, management of acid tropical 
soils, land development and management in the humid tropics, and 
management of clay soils after rice. 
The field research conducted by national programmes in the core 
experiments is adaptive research, but some of the detailed measurements, 
at the site and the associated satellite experiments, designed to 
address particular issues , amount to applied research. As the networks 
identify gaps in more basic understanding of soil management issues, 
IBSFUW would like to become involved in strategic research, presumably 
through contracts to universities and other advanced institutions. 
IBEX&M has been active in the publication of workshop 
proceedings , and recently published the first of a new series of soil 
management abstracts. IBSFWI also publishes methodology manuals 
tailored to the needs of particular networks and uses these in the 
training courses which precede each network programme. These activities 
are designed to strengthen the capability of national prograsuaes, a 
central function of IBSFWL 
IBSRAM’S activities and modes of operation are based primarily on 
adaptive research in national programmes conducted through enabling 
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networks. As the Board was created “to promote and assist applied soil 
research” rather than to conduct research itself, its mandate is : 
different from that of the CGIAR centres. IBSRAM conforms to the 
general CGIAR model as regards its governance, and has .recently signed a 
headquarters agreement with the Government of Thailand. 
9.2.3.4. Conclusions and Recommendations 
. 
TAC noted that IBSRAM’s programmes are at an early stage of. 
development and have considerable potential to strengthen national 
research and extension programsaes in soil management. However, TAC 
decided to recommend against the.inclusion of IBSRAM in the CGIAR for 
the following reasons: 
TAC did not consider heavy involvement in adaptive research and 
development activities with national programmes to be a desirable 
evolutionary trend within the CGIAR System; and 
Looking to the future, TAC saw an increasing need for strategic 
research on soil conservation and management to be conducted in a 
broad agroecological context, including productivity research and 
other aspects of research on resource management. 
TAC recognized, however, that there is a compelling case for 
strengthening applied and strategic research on soil conservation and 
management within the CGIAR System. In addition, connnunications and 
linkages among soil research programnaes should be enhanced through the 
type of network mechanisms being proposed for the crop protection field 
in Section 9.3.5. Soil research would best be enhanced through such a 
mechanism and through expanded progrws integrated into the progrws 
of existing CGIAR centres, especially those that evolve towards becoming 
ecoregional centres as proposed in this report. 
Such centres would promote and back-stop collaborative networks 
with national prograrmnes in areas of research consistent with priorities 
set by national and transnational organizations. In this way the 
research in national programmes currently supported by IBSRAM could be 
designed to cover a broader spectrum of research related to the 
conservation of natural resources, closely supported by an integrated 
programme of strategic research. 
9.2.4. IFDC 
9.2.4.1. Future Role of the CGIAR in Research on Fertilizers 
The contribution of fertilizers to the grain production gains of 
the green revolution have been estimated to be as high as 50%. However, 
there is much room for,improvement in the efficiency of fertilizers, 
particularly nitrogen. A related problem in intensive production 
systems in high potential areas is that increased use of high-analysis 
nitrogen and phosphorus fertilizers leads to deficiencies of potassium, 
sulfur and some micronutrients. The careful monitoring of such 
deficiencies is essential to ensure that yields are not affected. 
In the rainfed uplands in Africa, Latin &erica and Asia, 
research to develop sustainable systems with low levels of external 
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inputs must be given high priority. Strategic research by international 
centres is needed to delineate the nutritional constraints in major. 
agroecological zones and develop packages of technology which can be 
validated through adaptive research by national research agencies. 
In the areas with low and erratic rainfall the adoption of even 
low fertilizer inputs by farmers will depend a great deal on their 
perception of risk. Research is needed to analyze the risk of poor 
fertilizer response in rainfed areas. Such analyses may lead to risk 
reduction through adjustments in plant population and delayed fertilizer 
application. Computer simulation of crop response to fertilizer is a 
powerful tool in such studies, in particular when historical weather 
data can be used in the analysis of probabilities. 
. For high-potential areas with assured water supplies, the 
research strategy is quite different. Methods of identifying 
nutritional constraints, correcting them in an efficient and profitable 
way and monitoring long-term changes in the soil and environment are 
needed. In research on fertilizers for both high- and low-potential 
areas, methods for enhancing the supply of nutrients from the soil and 
from crop residues, manures and nitrogen fixation should be considered. 
Integrated nutrient management is particularly important in rainfed 
areas. 
Effective agronomic research on fertilizers requires Carefd. 
consideration of the economics of the fertilizer practices or products 
under study. The socio-economic environment of the target farmers 
should be taken into account, e.g. the availability of cash to buy 
inputs and the potential for credit and other schemes to encourage 
fertilizer use. Thus a multidisciplinary approach involving soil 
scientists, agronomists, plant breeders and socio-economists is needed. 
TX's views on this issue are presented in Chapter 8. 
9.2.4.2. Overview of Ongoing Research on Fertilizers 
Al.1 of the CGIAR centres responsible for crop research are active 
in plant nutrition work which in some centres is closely linked to crop 
improvement programmes. Some centres are selecting germplasm for 
tolerance of low nutrient status, e.g. rice tolerant of low zinc, 
nitrogen and phosphorus studied by IRRI. Most centres are supporting 
agronomic research on fertilizer management and some include economists 
in work on fertilizer response. At ICARDA a programme on soil testing 
to determine fertilizer needs has been established in cooperation with 
national programmes in the region. 
For upland agriculture, low external input systems, utilizing 
rock phosphate and/or biological nitrogen fixation by legumes, are under 
study at CIAT, ICARDA, ICRISAT, IITA and ILCA. Food, forage or shrub 
legumes are used in these systems and the Rhizobium requirements of 
these plants is a common research theme. In semi-arid areas, the 
nitrogen-water interaction in crop production is a theme of ICRISAT and 
ICARRA research. Crop simulation models are used to analyze this 
interaction and the risk of fertilizer response. 
For wetland systems, biological nitrogen fixation by algae, 
Azolla and other organisms and the efficient management of phosphorus, 
nitrogen, potassium and micronutrient fertilizers are major activities 
. 
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at IRRI and are also being studied at WRDA. The role of crop residues 
is also being studied and IRRI has emphasized research on integrated 
nutrient management more recently and has expanded research efforts on 
green manures. 
Some of IFDC's work, such as that in fertilizer production, 
complements the work of the CGIAR centres. However, TAC did not see 
this as an appropriate activity for the CGIAR. The outposting of IE'DC~ 
agronomists to a number of CGIAR centres has complemented and 
strengthened CGIAR activities in plant nutrition. However, TAC sati an 
increasing likelihood of IFIFs work on fertilizer use and plant 
nutrition being duplicated by the centres, particularly in view of the 
intention of the centres to strengthen their activities in this area in 
response to the increased emphasis on sustainability. The centres' 
approach would involve consideration of both organic and chemical 
fertilizers, whereas IFDc's mandate is largely restricted to the latter. 
TAC considered that many aspects of research on plant nutrition 
were being quite well covered and supported by a number of international 
and national agencies working in this field, in addition to the CGIAR 
centres and IEDC programmes. 
9.2.4.3. Characteristics of IFDC 
Established in 1974 in Muscle Shoals, Alabama, IFDC focusses on 
the research, developeaent and transfer of appropriate fertilizer 
technology and related know-how that can increase and sustain food and 
agricultural production in developing countries at the lowest possible 
cost. IE'DC programmes in research, technical assistance and training 
are designed to achieve three major purposes: 
to improve efficiency in fertilizer production, procurement and 
marketing, and to increase the availability of appropriate 
fertilizers to farmers at the lowest possible cost while 
emphasizing the use of indigenous raw materials; 
to increase fertilizer use efficiency in food production; 
to assist in the training of personnel needed in developing 
countries in the production, marketing and use of fertilizers. 
As described in the report of the TAC fact-finding mission to 
IEDC, the centre has a long list of research achievements and activities 
and has recently expanded its African programmes through the 
establishment of an Africa Division based in LOI&, Togo. 
Research accounts for 52% of the budget at IFDC. According to 
IFDC, the research effort is divided evenly between strategic, applied 
and adaptive research.' PSuch of the research on fertilizer efficiency is 
organized to focus on three basic nutrients; nitrogen, phosphorus and 
sulfur. Collaborative arrangements with CGIAR centres and national 
progrms, cormt~nly organized into networks, have been made to handle 
the agronomic aspects in the field. IFDc's comparative advantage lies 
with its unique multidisciplinary teams of chemical engineers and 
agronomists. The engineers and fertilizer technologists are able to 
characterize indigenous phosphate deposits in the developing countries, 
devise l-cost processes for treating the output of such deposits and 
* ‘ 
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to develop improved nitrogen and sulfur fertilizer products. In 
addition, IPDC has developed a capacity for research on socio-economic 
and policy aspects of fertilizers and on modelling crop responses to 
fertilizers. 
. 
IFDC has recently initiated four networks in Africa. Probably 
because a number of the collaborating national programmes are relatively 
weak, these networks are generally enabling networks. In the fertilizer 
efficiency area, the networks involve testing and evaluation of new 
indigenous fertilizer sources and management practices in multi-location 
trials. A recent feature of the experiments in Africa is the 
consideration of aspects of nutrient cycling from organic nutrient 
sources as well as chemical fertilizers. IPDC's move into this area and 
into research on aspects of environmental pollution is fore&ad-d in 
the centre's lo-year plan. 
In addition to its involvement in the core research programmes 
aimed at improving fertilizer use efficiency, the IFIX Fertilizer 
Technology Division is heavily involved in one-off activities which 
involve some research on fertilizer processing but are more 
appropriately described as technical assistance. For example, a 
private- or public-sector fertilizer producer may contract IPDC to 
develop or test an improved process for beneficiating an indigenous 
phosphate ore. Such activities are short-term in nature and are done by 
IFDC on a reimbursable cost basis. The Fertilizer Technology and the 
Outreach Divisions take major responsibility for the various technical 
assistance projects, which have totalled 300 since the centre's 
establishment in 1974. These projects have covered aspects of 
fertilizer use, fertilizer marketing and distribution, and fertilizer 
sector planning and institutional development, in addition to the 
fertilizer production area mentioned above. 
IFDC has a major training programme which covers aspects of 
fertilizer use, production and marketing. Both general (group) and 
specialized (customized) training programmes are organized. The general 
progranznes are held on a fee-paying basis to help defray IE'lX's costs; 
Some of the training materials are published and are widely used as 
source materials. IFDC has published a number of technical bulletins, 
reference manuals and selected proceedings of IPDC workshops. Research 
results are widely published in international scientific journals. IPDC 
staff have access to literature on all aspects of fertilizers through 
the library of the National Fertilizer Development Centre of TVA at 
cost. 
A major difference between IFDC and the programmes of the CGIAP 
centres is IFDC's technical assistance programme. For the most part 
IFDC'S technical assistance is provided on a reimbursable cost basis and 
is broad in scope, ranging from fertilizer production to institutional 
development. Special projects, which include technical assistance, 
constitute 60% of IFDUs budget. 
IPDC'S mandate relates mainly to developing improved fertilizers 
and promoting fertilizer use. Furthermore, IFDC is concerned with a 
single factor of production. TAC noted that IFDC did not include other 
sources of nutrients besides chemical fertilizers in its mandate, but 
was aware that some research on organic fertilizers had been started at 
the IFDC centre in Lo&. The governance of IFDC conforms to the CGIAR 
model. 
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9.2.4.4. Conclusions and Reconnnendations 
While recognizing that IFDC had undertaken valuable work in the 
field of crop nutrition, TAC saw no compelling reason for admitting an 
institution of this type into the core-funding mechanism of the CGIAR. 
TAC considered that research on crop nutrition could be conducted 
effectively both within national programmes and at several of the 
multidisciplinary centres already funded by the CGIAR. 
. 
Among IFDC's other activities, TX considered that technological 
research on fertilizer production was beyond the scope of the CGIAR, 
although specific aspects of such work might well be undertaken 
collaboratively with CGIAR Centres. Moreover, IFDC's involvement in 
technical assistance projects through competitive bidding represented an 
activity that TAC regarded as inconsistent with the preferred modes of 
operation of CGIAR centres. 
Although TAC recognized 
and development activities, it 
centre to the CGIAR. 
9.2.5. 
9.2.5.1. 
IIMI 
IF'DC'S record of achievements in research 
decided not to recormnend admission of the 
Future Role of the CGIAR in Research on Irrigation 
Management 
The critical role played by irrigation in agricultural production 
in developing countries, and particularly in Asia, is widely recognized 
but even greater benefits would flow from this input if scarce 
irrigation water resources were more efficiently managed. In many 
cases, irrigation management agencies are unable to distribute water 
equitably, reliably and efficiently. 
The major constraints are economic, political, sociological and 
institutional rather than technical. TAC estimates suggest that the 
application of existing knowledge could increase the efficiency of water 
use by 30-150%. Thus, the dissemination of available information, the 
training of personnel responsible for the management of irrigation 
systems and the strengthening of the institutions responsible for 
irrigation management and research must be given high priority. 
National programmes will therefore benefit from support coordinated by 
international Centres but have to take primary responsibility for 
developing their own national capacity in the areas indicated. 
Research on socio-economic aspects of'irrigation management are 
critically important, considering the nature of the problems outlined 
above. Information is needed on the institutional structures 
responsible for irrigation management, the costs of maintaining and 
managing irrigation systems, the system of charging for irrigation water 
and,the attitudes of farmers and irrigation system managers to 
irrigation management and use. At the international level, research is 
needed on the policy of irrigation development and the role of 
irrigation development in food production. 
l * 
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9.2.5.2. Overview of Ongoing Research on Irrigation Management 
In the area of water management, IRRI, WARDA and CIMMYT have some 
work, but the organization and management of irrigation systems are not 
covered, nor are the technological aspects of irrigation water 
management. This last area, which is the subject of a recent initiative 
of the World Bank and UNDP, was considered by TAC to be largely outside 
the scope of the CGIAR. IF'PRI has conducted research to analyze the 
important role of irrigation in relation to food policy. 
T.X found that 1IM.I was filling a significant gap in subject 
matter coverage within the CGIAR System and that its work complemented 
rather than duplicated the work of several other IARCs. IIMI's 
programme is concerned with seven main themes covering institutional and 
management aspects of irrigation. The institute is undertaking 
literature reviews on these themes and is attempting to focus research 
in its numerous country projects and networks on various aspects of the 
seven main themes. 
9.2.5.3. Characteristics of IIMI 
IIMI was established in Sri Lanka in 1985, with a mandate to 
strengthen national efforts to improve and sustain the performance of 
irrigation systems in developing countries, through the development and 
dissemination of management l/ innovations. The strategy of IIMI is 
described in their publicat& "Managing Irrigation in the 1990s". 
IIMI undertakes multidisciplinary research projects with a systems 
approach to irrigation management. The institute's strategy is to 
develop management innovations through research and help national 
irrigation management institutions to originate, implement and adapt 
such innovations independently under national and local conditions. 
The core research of IIMI has been termed "thematic research" and 
is concerned with seven main areas: 
Institutions for irrigation management 
Management of change in the institutions of irrigation 
Management of water resources for irrigation 
Management of irrigation facilities 
Management of irrigation organizations 
Management of financial resources for system sustainability 
Management of irrigation support services for farmers. 
Research in these areas includes aspects of the management of 
organizations, of financial resources and of institutional change, as 
well as broader socio-economic and, to a lesser extent, technical 
aspects of irrigation management. The extent to which these themes are 
actually researched depends largely on the levels of core funding and 
the time and facilities available to headquarters staff to undertake 
field operations in Sri Lanka. 
_1/ IIMI defines irrigation management as the process that 
institutions or individuals employ to set objectives for 
irrigation systems; establish appropriate conditions; identify, 
mobilize and use resources to attain these objectives, while 
ensuring that these activities are performed without adverse 
effects. 
I . 
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TAC noted that IIMI operates largely through a series of country 
projects but that this was necessary in order to undertake research‘on 
the organization and management of irrigation systems. The technical 
assistance aspects of this work total an estimated 15% of IIMI's budget. 
On the other hand, the thematic research of IIMI is international in 
nature. 
. 
IIMI does not have a formal mandate but states its mission as 
follows: "to strengthen national efforts to improve and sustain the 
performance of irrigation systems in developing countries, through the 
development and dissemination of management innovations". The mission 
of IIMI therefore conforms more with that of ISNAR than with those of 
the commodity centres in the CGIAR. The governance of IIMI conforms to 
the CGIAR model. 
9.2.5.4. Conclusions and Recommendations 
In considering the case for the admission of IIMI to the CGIAR, 
TAC noted the following issues: 
The substantive difference between IIMI's mission and the 
mandates of the CGIAR commodity centres is associated with major 
differences in its activities and modes of operation. The closest 
parallel within the CGIAR System is the mandate of ISNAR. Both 
undertake research on institutional, organizational and management 
problems under actual operating conditions. For ISNAR, this means 
working in national research systems; for IIMI it means working in 
irrigation systems. 
The term "irrigation management" as used by 111~ is therefore a 
substantially different concept from those such as "soils and water 
managementn, sometimes referred to as "factor" research. Accordingly 
TAC does not see IIMI as an institute working on a single factor of 
production to any greater or lesser extent than it might view ISNAR in 
this way. Consequently, in TAC's evolving terminology, IIMI will be 
regarded, along with ISNAR and IFPRI as a "subject matter" centre. 
TAC also noted that there is little research in these areas 
outside the IIMI programmes and, as in the case of ISNAR, IIMI's role is 
not one that could readily be subsumed within the portfolios of existing 
CGIAR centres. It requires a different set of disciplines and a 
different paradigm. It is the combination of all of these 
considerations that justifies admission of IIMI as a stand-alone centre 
within the CGIAR System. 
In reconnnending IIMI's incorporation into the CGIAR, TAC 
considers the following issues to be important to the work programme: 
the guest for equity and poverty alleviation in the organization 
and management of irrigation systems should remain a central 
tenet of IIMI's mission; 
there should be an enduring emphasis on thematic research to 
identify strategic management principles; 
the dissemination of advances on irrigation management should 
remain a low proportion of the total effort, since this is 
. . 
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primarily the responsibility of the national extension and : 
irrigation institutions. 
Over the long run, TX saw two possible developments capitalizing 
on experience with management research in the CGIAR System. First, 
there may be opportunities for sharing some skills and resources with 
ISNAR, particularly if ISNAR should move to a more decentralized mode of 
operation. Second, IIMI's experience in the more equitable management 
of water as a common resource might be extended into the management of 
other common property resources. 
. 9.3. Crop Protection 
9.3.1. Introduction 
In its consideration of crop protection research, TAC was 
assisted by a desk analysis prepared by the TAC Secretariat, the report 
of a TX Fact-Finding Mission to ICIPE, a consultants report, the 
recommendations of a TAC Panel on Crop Protection Research, and the 
draft report of the ACIAR Task Force on Integrated Pest Management. 
Other documentation available to TAC included the strategic plans, the 
medium-term programrnes and external review reports of CGIAR and non- 
associated centres with major research activities in crop protection. 
TAC concluded that crop protection research concerned a wide 
spectrum of harmful and beneficial organisms, and that the CGIAR's 
multidisciplinary approach may well need to be broadened in the future, 
rather than narrowed. TAC considered the main research areas to be: 
biology and ecology of major pests , components for pest management for 
crops of economic importance , and inter-relationships among components 
for pest management. 
9.3.2. Future Role of the CGIAR 
TAC considered that concepts and emerging technology in crop 
protection offered exciting possibilities for complementing the IARCs 
traditional emphasis on host-plant resistance to pests. These 
opportunities include: 
- biological control of major pests 
- pest-forecasting techniques 
- cultural practices to reduce pest attack, and 
- integrated management practices. 
All of these techniques could, individually or collectively, be 
used to lessen the damage caused by insects, diseases, weeds and 
foraging animals (referred to as pests). Moreover, recent advances in 
molecular biology provided opportunities to enhance biological control 
agents genetically, improve the understanding and deployment of 
host-plant resistance , and develop new diagnostic tools for pest 
identification. 
To realize these opportunities, research emphasis must be given 
to pest biology and ecology. Research was also needed on how best to 
use specific tactics such as biological control, and how best to 
integrate multiple tactics into management systems. These research 
% l 
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topics were seen as international in nature and relevant to the scope 
and goals of the CGIAR. 
Efforts in crop research should lead to ecologically sound pest 
management practices and should also help to ensure that crop production 
could be sustained in the long term. Future research at the IARCs 
should therefore give greater emphasis to exploiting these 
opportunities. 
9.3.3. Overview of Ongoing Crop Protection Research 
TAC noted that there were -considerable differences in the levels 
. of research on crop protection among CGIAR centres. While there had 
been significant contributions through research in biological control, 
as in the c&se of cassava mealy bug, in general the major contributions 
of the centres have been in host-plant resistance. These contributions 
were considerable and important, but this focused activity had, in some 
instances, been at the expense of efforts to develop other approaches to 
pest management. Expanded research was now needed on broader aspects of 
pest management; especially strategic research on the components of pest 
management as well as on the underlying biology and ecology of crop 
pests. 
With continuing intensification of cropping practices, new or 
more difficult pest problems could be expected to emerge. More 
commitment to pest management research was therefore needed. Thiswould 
require the efforts of many organizations , including the CGIAF! centres. 
It would be appropriate for the centres to contribute to this research, 
not only because it could lead to significant advances in the production 
of their mandated crops but also because the centres have a recognized 
comparative advantage in crop productivity research. 
Pest problems were, by their very nature, dynamic. Care and 
flexibility would be required by the centres to ensure that emerging 
pest problems were quickly and effectively tackled. 
9.3.4. Characteristics of ICIPE 
TZLC considered that ICIPE contributed to crop protection only 
#rough the discipline of entomology, and had a focus on African 
problems. As such it did, in some areas, complement the work of other 
CGIAR centres, including IITA and, to a lesser extent, IRRI and ICRISAT. 
The emphasis of its more basic work was on insect science, including 
sensory physiology, cell biology, chemistry and biochemistry. In terms 
of African coverage, ICIPE's programme in the biology, ecology and 
management of insect crop pests complemented, to some extent, that of 
IITA, which had a greater West and Central African focus. 
Current research at ICIPE that dealt with problems also being 
addressed at CGIAR centres was largely collaborative, a mode of 
operation which should minimize duplication. However, because of 
competing demands for research among donors supporting ICIPE and other 
institutions operating in Africa, there was increasing scope for 
duplication. This was particularly likely to occur in areas, such as 
breeding for host-plant resistance, where ICIPE had little comparative 
advantage (except in studying host-plant resistance in relation to 
insect behavioural mechanisms). 
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The current modes of operation of ICIPE largely conform to those 
considered acceptable for CGIAR centres. It has an appropriate balance 
between strategic, applied and adaptive research, and has established 
innovative mechanisms for strengthening national research programmes. 
ICIPE was originally established as a centre of excellence to carry out 
basic research on insect endocrinology and physiology. Later, "ecology" 
was substituted for "endocrinology" in its title. Over the years, 
partly as a result of donor demand, it has become more involved in 
integrated pest management research and has made a shift towards applied 
and adaptive research. It places heavy emphasis on training African 
entomologists. ICIPE is essentially a disciplinary centre devoting 
about one-third of its budget to entomological aspects of crop 
protection. 
. 
although ICIPE has legal status in Kenya as an inter-governmental 
organization, its charter was drafted in such a way that the powers and 
responsibilities of governance were vested in its Governing Council. 
ICIPE has modelled its council on the typical "Board of Trustees" of 
CGIAR centres and, in T&C's view, ICIPE conforms to the preferred 
institutional nature of a CGIAR centre with respect to its governance. 
9.3.5. Conclusions and Recommendations 
ICIPE presented a difficult case for TAC. Of its four research 
programmes - crop pests, livestock ticks, tsetse and medical vectors - 
only the crop pests programme was considered in this analysis. 
Consequently, the conclusions on ICIPE as an institution for possible 
CGIAR support have been based largely on this programme. The ticks and 
tsetse research programmes were considered in the analysis of livestock 
diseases research (Section 9.7.), whereas the human vectors programme 
was not considered. 
TAC concluded that there was no compelling evidence to move away 
from the notion that crop protection research should remain distributed 
among CGIAR centres as a component of their multi-disciplinary 
programmes. In W's view, a specialized CGIAR centre on crop 
protection research would lead to polarization and fragmentation of 
research, as well as duplication of efforts. However, centralized 
facilities for basic and strategic entomological, pathology and weed 
research at specialized institutions in the developing and developed 
countries could continue to support the evolving needs of the CGIAR 
centres. 
TAC recognized that ICIPE had evolved as a centre of excellence 
in insect science. Nonetheless, it concluded that, as an institute, 
ICIPE did not fit into the evolving pattern of CGIAR activities. 
Consequently, TAC does not recommend ICIPE for inclusion in the CGIAR 
System. 
TAC was anxious, however, that these recommendations should not 
be misconstrued. They were based on TX's view that crop protection 
research was best conducted within the broad framework of crop 
production research. The CGIAR's multidisciplinary approach may well 
need to be broadened in the future, rather than narrowed. Nonetheless, 
TAC saw continuing opportunities for ICIPE's involvement in 
collaborative and contractual arrangements with CGIAR centres on 
specialized aspects of insect biology and ecology. 
I 
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TAC further concluded that the areas of pest management 
identified as being inadequately covered by existing international .. 
institutions included: strategic research on the biology and ecology of 
major pests, identification and evaluation of biological control agents; 
and research into inter-relationships between the components of pest 
management. Research in these areas could be enhanced in two principal 
ways. Firstly, there needs to be more investment in strategic crop 
protection research at the CGIAR centres, but this work needs to be well 
integrated with the overall programme on crop production. Secondly, 
there is a need for better communication and linkages between crop 
protection research at CGIAR centres and at other institutions. 
. 
TAC considered that one approach for promoting increased crop 
protection research would be to encourage the development of an IARC 
crop protection research network. Such a network would be an informal 
grouping of scientists with common interests. It would provide the 
following benefits: 
a linkage mechanism for crop protection disciplines compatible 
with the multidisciplinary orientation and structure of the 
IARCS. The recognized strength of the IARCs was their 
interdisciplinary approach to crop research. A network approach 
to crop protection would enhance this strength; 
research findings in crop protection could be more easily 
integrated into cropping systems, as the present centre structure 
would be augmented through new knowledge; 
it would give all centres access to new technology and knowledge 
in crop protection;, 
better commun' ication within the scientific community by providing 
points-of-contact at institutions recognized for their scientific 
excellence; 
enhanced research collaboration through linkages with other 
research programmes outside the CGIAR membership; 
a broadening of interest in crop protection research on a global 
scale; 
better reporting of results to the international scientific 
community and, consequently, better application of those results 
to agriculture worldwide; 
a mechanism that could evolve, if required, into a more formal 
stmcture, such as a centre-without-walls. 
The research activities to be undertaken should be in the areas 
identified above (Section 9.3.2.). The research should be demand-driven 
through continuous feedback from MtiOMl and relevant international 
systems, allowing for timely reaction to emerging problems. The network 
should be given responsibility for reviewing the research undertaken, 
identifying needs and proposing new lines of work. 
To help to meet the needs of strategic research in crop 
protection, the CGIAR may need to provide specialized research 
facilities at its ecoregional centres. Such facilities could be used by 
, I 
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scientists working in that ecoregion on a continuing basis, or by : 
scientists on secondment from commodity centres. 
9.4. Banana and Plantain 
9.4.1. Introduction 
In its consideration of banana and plantain research, TAC was 
assisted by desk analyses prepared by the TX Secretariat, the report of 
a TAC Fact Finding Mission to INIRAP and the recommendations of a TX 
Panel on Banana and Plantain. Other documentation available to TAC 
included the strategic plans of INIRAP and IITA, the medium-term 
. programmes of IBPGR and IITA, the proceedings of conferences and 
symposia organized by INIRAP and the latest annual reports of IITA and 
INIRAP. TAC concluded that banana and plantain were highly eligible for 
enhanced CGIAR support because they are of great economic importance 
especially for resource-poor farmers in many developing countries. 
Moreover, research on these crops has been neglected. TAC considered 
the main research areas to be genetic exploitation, germplasm 
enhancement, pathology, and agronomic studies. 
9.4.2. Future Role of the CGIAR 
On the basis of the information available to TAC, banana and 
plantain are considered to be of far greater socio-economic importance 
in Latin America and the Caribbean, sub-Saharan Africa, and Asia and the 
Pacific than the present limited research effort would suggest. 
Furthermore, in its 1985 review of CGIAR priorities and strategies, TAC 
identified banana and plantain as meeting the main criteria for CGIAR 
support (TAC/CGIAR, 1987). Since banana and plantain are grown 
throughout the humid and subhumid tropics, the CGIAR system is well 
placed to complement national research prograzanes and to coordinate the 
international research component. 
Banana and plantain production is inherently sustainable and 
conservative of soil. The crops are non-seasonal and therefore have an 
attractive labour distribution. They are also generally marketed 
locally. TX considers the main area requiring international strategic 
research to be the exploitation of genetic resources. The understanding 
of indigenous banana and plantain production systems is also considered 
to be important because this would allow the genetic improvement 
programme to be directed at the right objectives. Strategic research on 
the major diseases of banana and plantain would be essential in order to 
ensure the development of disease-resistant cultivars. 
9.4.3. Overview of Ongoing Banana and Plantain Research 
The mandate of IITA includes plantain, but not banana. Since 
1987, IITA has established a plantain breeding programme dedicated 
almost exclusively to breeding for resistance to black sigatoka and 
other diseases as well as for superior agronomic characteristics. IITA 
has a large collection of banana and plantain germplasm, primarily from 
tirica but with many recent introductions from other parts of the world. 
It has produced a large number of new hybrids of both plantain and 
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cooking banana with resistance to black sigatoka. As a result of these 
developments IITA considers that an early solution to sigatoka is now in 
sight. It is planning to include research on other pests, particularly 
weevil and nematodes. 
IITA is in the process of testing the uniqueness of the Onne 
sub-station (where banana and plantain can set seed) relative to its new 
humid forest sub-station at Yaounde (Cameroon), where an expanded 
prograzuue might be based. Although lITA's research activities to date 
have been confined to humid and subhtid West and Central Africa, the 
new hybrids have importance outside the West and Central Africa region. 
. 
IBPGR is the only other CGIAR centre with a relevant mandate, 
including banana as well as plantain. IBPGR is active in the 
collection, characterization, conservation and safe exchange of Muss 
gennplasm. 
There are four non-CGIAR institutions with major research 
programmes on banana and plantain: 
INIBAP 
Fundacion Hondureca de Investigaci6n Agricola (FHIA), Honduras 
Ernpresa Brasileira de Pesguisa Agropecuaria (EKBRAPA), Brazil 
Centre de (X&ration Intemationale en Recherche Agronornique 
pour le &veloppement/Institut de Recherche sur les Fruits et 
Agrumes (CIRAD/IRF'A), France. 
INIBAp has established three regional networks: one each for West 
Africa, East Africa, and Latin America and the Caribbean. An 
Asia/Pacific regional network is being negotiated. The main objectives 
of the regional networks are the identification of improved and disease 
resistant gemplasm and organization of training courses. INIBAP also 
coordinates an International Information Network on Banana and Plantain, 
and has strong linkages with European institutions (e.g. CIRAD, ET3 
Leuven, Pierre et Marie Curie University, Paris) through which research 
on tissue culture and host-parasite relations of black sigatoka is being 
carried out through contractual arrangements. 
Through a series of international conferences INIBAP has 
established the subjects and priorities for research in each of the 
regions, the domntation and information systems needed for Muss 
research, and the priorities and directions for research on siska 
diseases. It has also established a gemplasm exchange network and 
protocols for the safe international moveraent of germplasm. However, 
INIBAP has very little in-house research capacity. The budget for 
research accounts for only 20% of the total resources of INIBAP. The 
main function of INIBAP's research is to support and strengthen its 
network activities. 
PEIA has a long,standing dessert banana breeding programme, now 
funded mainly by international agencies. Other agencies have not so far 
had access to the expertise and advanced clonal material developed by 
FnIA. Plantain and cooking banana have been included in the prograrmne 
relatively recently. 
EMBRAPA has a relatively recent breeding progranuue, working 
primarily on dessert banana varieties of the AAB type. EMBRAPA has a 
black sigatoka testing agreement with KATIE. 
. 
. * 
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Neither ARIA nor EFIBRAPA have the facilities or the financial, 
resources needed for strategic research on agronomic, or pest and 
disease problems. 
CIRAD/IRPA have a long standing banana research programne which, 
until recently, has mostly involved export banana. Recently, a breeding 
programme has been established in Guadeloupe, with a cooperative 
exchange agreement with -RAPA. 
. 
zany areas of research have been identified by international 
meetings organized by INIBAP that are not being covered by any of the 
above centres. The INIBAP conferences have also identified a number of 
other national programes on banana and plantain which would be relevant 
to a CGIAR research prograxmne (e.g. ACIAR/New Zealand, Taiwan, 
Philippines). 
9.4.4. Characteristics of INIBAP 
TAC considered the activities and modes of operation of INIBAP to 
be similar to those acceptable for CGIAR centres, but noted that the 
in-house research capacity and the resources allocated for research were 
comparatively low. Some similarity with IBPGR was observed, but it was 
noted that IBPGR had a different type of mission. The weakness of most 
of the NARS with which INIBAP wrks, coupled with the relatively short 
history of strategic and applied research on these commodities mean that 
strong interdisciplinary research at a headquarters base is required to 
support and provide leadership to the network activities. INIRAP was 
considered to conform to the preferred institutional nature of a CGIAR 
centre with respect to its mandate and governance. 
9.4.5. Institutional Options 
TAC considered five institutional options for incorporating 
banana and plantain into the CGIAR. Its views as to the advantages and 
disadvantages of each option are sunmarized below: 
Option 1: IITA to assume primary responsibility for banana and plantain 
research and establish a distinct programmre. INIBAP would be 
given the option of becoming an integral part of IITA. 
current research activities at IITA would provide the 
necessary in-house research capacity lacking in INIRAP; 
banana research within the CGIAR would be strengthened; 
INIB?Ws acronym and networks could be preserved; 
it wuld be more cost-effective than present arrangement 
because it would combine in-house research and networking 
under one institution; 
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the environment of the Onne substation of IITA is favourable 
for seed setting - an essential factor for the success of the 
breeding and genetics activities; 
regions not currently served by the CGIAR wuld benefit 
through the expanded IITA mandate and links with NARS would 
be strengthened; 
there wuld be access to other IIllA skills and facilities; 
there wuld be close interaction with other CGIAR centres in 
research with a farming systems perspective. 
Disadvantages 
this option is a sensitive one, since INIBW wuld cease to 
be an autonomous institution; 
communications with collaborators in other regions would be 
difficult. 
option 2: IITA to assum primary responsibility for banana and plantain 
withparticular focus an subSaharanAfrica. Itwuld 
maintain the base collections for banana and plantain 
germplasm and play a leadership role in germplasm 
enhancement. cImandIRRItoaddbananaandplantainto 
theirnwdatesandcater for the&of Latin~ricaad 
Asia respectively. The relationship between IITA, CIAT and 
IRRI wuld be similar to the existing arrangements for rice 
research. INIBAP wuld have no specific role in the CGfAR. 
most of the advantages under Option 1 would also apply; 
the centres with regional responsibilities would be closer to 
the NARS; 
these centres wuld build on their existing links with NARS; 
IREU and CIAT are familiar with the farming systems in the 
regions. 
Disadvantages 
this option,is institutionally complex and has a potential 
for friction; 
the full benefit of INIBAP's achievements and skills wuld 
not be exploited within the CGIAR; 
banana and plantain research may be incompatible with the 
current mandates of IRRI and CIAT. 
. 
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Option 3: 
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INIBAP to have primary responsibility for banana and .' 
plantain. IIm wuuld transfer its plantain breeding 
activities to INIBAP. 
this option provides greater visibility and strong emphasis 
to the crop within the CGIAR; 
flexibility to locate the research base in the most 
appropriate country is retained; 
research and networking would be consolidated in one 
institution; 
current research activities on plantain at IITA would provide 
the in-house research capacity. 
Disadvantages 
this option would be expensive and might be slow to develop 
because it might require new capital infrastructure if the 
Onne Substation could not be transferred to INIBAP. It 
wuld also mean another entity added to the CGIZ4R; 
there is potential conflict with IITA’s mandate for 
plantain-based farming systems research. 
Option 4: Present arrangenmts with CGIAR fundimi for INIBAP through 
IITAand/or IBPGEL INIBAPwcmldremainoutsidetheCGIAR. 
this option allows the INIB?P regional networks to operate as 
planned; 
INIBAP would retain its identity. 
Disadvantiges 
the current duplication of activities and overlapping of 
responsibilities wuld continue; 
there wuld be more overheads; 
funding for INIBAP wuld remain uncertain. 
I 
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optioll5: Maintain.present arrangements but incoriprate INIB?@ into the 
CGIAR. 
this option maintains the current advantages of each centre; 
it provides an opportunity to the CGIAR to study the 
effectiveness of the network approach as a mode of operation. 
Disadvantages 
potential duplication of effort; 
INIBAP would still not have an in-house research capacity; 
there is potential for friction with IITA. 
9.4.6. Conclusions and Recommendations 
Having carefully considered the institutional options outlined 
above, 17AC decided that a modification of Option 1 was to be preferred. 
The TAC recommendation is that IITA should assume primary responsibility 
for banana and plantain research in the CGIAR and include INIMP under 
the wider mandate. The identity of INIBAP should be maintained and the 
network component of the programme should be run from the Montpellier 
site for reasons of superior cmications and continued fruitful 
contacts with CIRAD/IRF'A. 
TX reached this conclusion in light of the fact that plantain is 
already included in the mandate of IITA, and the impressive results 
obtained by IITA in recent years. The progranrme has good supporting 
infrastructure such as the Onne substation, and IITA's Virology and 
Biotechnology Laboratories which would be essential for virus indexing. 
IITA like INIBAP has experience with third country quarantine for the 
safe moveent of vegetatively propagated materials. IITA is already 
using banana germplasm in its sigatoka resistance breeding work. 
Therefore the programme could easily be expanded to include cooking 
banana. 
9.5. Vegetables 
9.5.1. Introduction 
In its consideration of vegetable research, TAC was assisted by 
the proposal for an initiative on vegetable research it had submitted to 
the CGIAR in 1988, the report of a TX sponsored review mission to 
AVRDC, and the recommendations of a TX panel on vegetables. Other 
documentation available to TAC included the draft strategic plan of 
AVRDC, a proposal by AVRDC and SADCC for a collaborative vegetable 
research network in Southern Africa, annual reports of AVRDC and a copy 
of all the major publications by this centre. 
TAC reiterated that vegetables were highly eligible for CGIAR 
support because of the rapidly growing demand for them, their importance 
l . 
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for human nutrition and for raising incomes of small farmers, and the 
fact that research on vegetables had been neglected. An international 
effort in vegetable research would be fully consistent with the mission 
and goals of the CGIAR. 
9.5.2. Future Role of the CGIAR 
At the request of the Group, TAC had, in 1988, prepared a 
proposal for CGIAR-supported research on vegetables. The proposal was 
in the form of a TAC commentary that amended and highlighted the report 
of TAC's consultant following an intensive global study, interactions 
with representatives from national, regional and international 
. prograrmes, and a thorough exchange of views in the Comittee. 
TAC recommended that the Group create and support an 
international entity which would help establish and coordinate regional 
collaborative vegetable research networks in Asia, su&Saharan Africa 
and Latin America. CGIAR support was to be limited initially to tomato, 
pepper and onion, and to leafy green vegetables. Hmever, TAC also 
recommended that studies and consultations with relevant institutions be 
carried out to clarify the importance of other commodities such as okra 
and eggplant, and to determine the major constraints to production 
increases and marketing, as well as their researchability. The entity 
would then have the flexibility to phase new research topics into its 
programe as necessary. 
TAC further recommended that the highest priority be assigned to 
supporting research for tropical environments, with activities for 
subtropical environments to be initiated once those for tropical 
environments had become operational. 
The central emphasis of research would be on: 
evaluation and utilization of land races and cultivars at 
selected locations within a range of tropical and subtropical 
environments; 
assessment of market absorption capacity and marketing 
constraints, leading to the identification of suitable production 
areas; 
identification of researchable constraints and assessment of 
potential impact. 
To overcome the different constraints, research might be needed 
in fields such as adaptive breeding for various stresses; seed 
physiology and seed production technology; appropriate improved 
technologies and cultural practices; plant protection; post-harvest 
physiology and technology, and socio-economic constraints. 
9.5.3. Overview of Onqoing Vegetables Research 
During the decades of the sixties and seventies most developing 
countries devoted their primary attention to research on major cereal 
crops, and vegetables received only limited attention. As supplies of 
the staple cotiities became more reliable, however, there has been a 
. . 
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rapid increase in the capacity of national research centres to ccnduct 
vegetable research. This has been particularly true in Asia. At 
present there are several NARS within Asia with cadres of young, well 
trained research staff and with improved physical facilities for 
vegetable research. Although these are young prograannes, the emerging 
capacity is substantially above that existing when TX reviewed this 
aspect in the late 1970s. Several prograxnmes are at the point where 
they can contribute substantially to collaborative research efforts. 
I&in &nerican capacity for vegetable research has also improved 
substantially in the last decade , and there are a number of strong 
programmes. More recently, several countries in Africa have identified 
vegetable research as a priority area and have established units to deal 
with this subject. Many countries in all these regions accord the 
highest priority to continuing research efforts with vegetables. There 
are no ongoing CGIAR efforts in vegetable research. The only 
non-associated centre working on vegetables is AVRDC. 
9.5.4. Characteristics of AVRDC 
The original mandate of AVRDC was to promote the production, 
marketing and utilization of vegetables in the lowland tropics of Asia. 
Over time, the centre's mandate has become a more global one concerned 
with (i) improving the nutritional quality and production potential of 
vegetables in the humid and subhumid tropics and (ii) upgrading the 
quality of vegetable-related research, teaching and extension personnel 
in developing countries through training and dissemination of 
information. The major focus of AvpDc's efforts to date has been in 
Asia, although recently the centre has become the executive agency of a 
collaborative research network for Eastern and Southern Africa. AVRDC's 
draft strategic plan proposes that the centre take on a global role in 
which it would continue to seme the needs of Asia while gradually 
expanding collaboration with. countries in sub-Saharan Africa, Latin 
America, West Asia and North Africa and the rest of the developing 
world. 
In addition to research on vegetables, AVRDC also conducts 
research'on tubers (sweet potato) and on grain legumes (soybean and 
mungkn?an) . As these activities overlap with those of the CGIAR centres 
- CIP and IITA - the centre has proposed in its draft strategic plan 
that it phase out its activities on sweet potato. The external review 
report has also recommended that the centre transfer its work on grain 
legumes to national programmes. 
The original choice of Taiwan as the headquarters site was made 
largely on technical grounds. It has both wam+wet and cool-dry growing 
seasons, allowing the continuous testing of varieties and practices, and 
the site has been particularly advantageous to AVRDC for the testing of 
heat-tolerance. In addition, Taiwan provided good transportation and 
coxmturnication facilities, proximity to a network of vegetable growers, 
marketing channels and research institutions, and strong support from 
the host government. 
.- 
AVRDC's location in Taiwan has created political problems in 
terms of its relationship with the People's Republic of China (PRC). In 
recent years, the situation has improved substantially. Working 
relations have been established between AVRDC and PRC, following the 
establishment of a separate AVRDC activity at Kasetsart University, in 
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Thailand. As a result, there has been a flow of genetic materials from 
AVRDC to PRC through Thailand, and many scientists from PRC have been 
trained at AVRDC-Thailand. 
Politically, the location of AVRDC in Taiwan remains a very 
sensitive issue, however. According to the review report, PRC/AVRDC 
interactions should continue to occur through the Thailand Centre. 
Modern communications techniques would make this feasible. Thailand 
could become the headquarters for AVRDC's operations for those countries 
that are concerned with the Taiwan location, if this is to be a 
continuing problem. 
AvRDc's research has emphasized the selection and breeding of 
. improved genetic materials, the incorporation of resistance to diseases 
and insects into new varieties, and crop management. If its strategic 
plan is endorsed by its Board, its activities will closely resemble 
those proposed by TAC. The centre has a record of achievements and 
impact particularly on tomato, Chinese cabbage, sweet potato, soybean 
and mungbean. AVRDC intends to phase out research on Chinese cabbage 
and sweet potato, but to develop a full-scale research programme on 
pepper, onion, shallot and garlic. Part of the research appears to be 
directed to the specific interests of Taiwan. This includes some of the 
mechanical harvesting trials , and several aspects of crop management 
research have also been directed at the advanced cropping systems of 
Taiwan. AVRDC's socio-economic research is non-existent at present but 
is expected to become an important part of the programme in the near 
future. The centre has very good training programmes, has been 
effective in information collection and exchange, and has contributed 
substantially to building in national systems. 
AVRDC has been granted international status by its host 
government and by various other national governments. The centre's 
mandate is similar to that of a CGIAR centre. Its organizational 
structure is rational, and the centre's resources have been well 
managed. The structure and composition of AVRDC's Board of Trustees 
differs from that of the CGIAR centres in the extent of donor 
representation, and the lack of TOR for Board membership. Currently the 
Board includes a majority of members representing donors, i.e. five 
"countries" and two "agencies". Five individuals are elected in their 
individual capacity. The rapid rise in operational costs in Taiwan, 
particularly in labour costs, has led to a situation in which 75% of 
AVRDC's costs consist of salary expenditures. As Taiwan's econorq 
further transforms into that of a developed country, this may affect its 
operations over the medium term. 
9.5.5. Institutional Options 
TAC considered three options with respect to a CGm initiative 
in vegetable research:, 
Option 1: AdmitamdifiedAVRDCintothe CGIAR. 
cQtion2: Create a new entity - an International Service for Vegetables 
Research (ISIW) - with a headquarters location in Southeast 
Asia. 
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This option would be a modification of the basic proposal 
formulated by TAC in 1988. The Service would act as a coordinating body 
for collaborative research with national programmes through networks and 
the contracting of research and research-related activities. In 
contrast to the original proposal, the ISVR would have an in-house 
research capacity. AVRDC would remain outside the CGIAR but play a 
substantial role as a member of the network, with leading 
responsibilities through contracts for research on tomato and pepper, 
for medium- and long-term germplasm storage , information services and 
training. 
option 3: Incorporate the responsibility for coordinating global 
efforts in vegetable research into the mandate of an existing 
CGIAR centre. 
This centre could act as a focal point for regional collaborative 
network activities. In this option, AVRDC as an entity would remain 
outside the CGIAR but would closely collaborate with the coordinating 
centre and the networks. 
9.5.6. Conclusions and Recommendations 
After careful consideration of the different institutional 
options, TAC recommended the first option, to incorporate AVRDC into the 
CGIAR, subject to the set of conditions as presented below. This 
reccmmdation was made in the belief that it would be desirable to use 
available facilities and expertise and to avoid the creation of a new 
entity if a reconstituted AVRDC could seme the global needs. TAC has 
not been influenced by political considerations in making this 
recommendation. It is based solely on technical and programmatic 
grounds. 
fulfil 
In order for AVRDC to qualify for CGIAR support it would have to 
the following conditions: 
that the Board of AVRDC formally endorse those portions of the 
draft strategic plan which position AVRDC as a centre with a 
global mandate for vegetable research throughout the developing 
world; 
that AVRDC implement collaborative vegetable research networks in 
sub-Saharan Africa and Latin America, allocating sufficient 
resources (financial and human) to those activities to respond to 
the research needs of those regions and strengthen their national 
research systems; 
that AVRDC phase out responsibilities for grain legumes (soybean 
and mungbean) to collaborative national programes, for sweet 
potato to CIP, and that it give greater attention to research on 
green leafy vegetables; 
that AVRDC phase out a major part of its activities targeted only 
towards the needs of the host country; 
that AVRDC allocate a substantially higher share of its research 
resources to its operations in Thailand so as to cover a wider 
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range of tropical environments, including any further capital. 
investments in new infrastructure; 
. 
that AVRDC maximize the use of available research facilities of 
its collaborative partners in Thailand and elsewhere, and avoid 
duplication at its headquarters; 
that AVRDC change its name to the International Vegetable 
Research Institute, to reflect its global mandate; 
that AVRDC adjust its Board composition and selection process in 
line with the norms prevailing in other centres, and thereby 
reflect its global concern with vegetable research. 
If AVRDC is not in a position to comply with the recommendation, 
or if it would involve a long delay in starting the CGIAR initiative, 
TAC recommends the second option, which is based on the proposal it 
formulated in 1988. TAC rejected the third option because it was 
unlikely that vegetable research needs could be adeguately met by an 
existing CGIAR centre. 
9.6. Fisheries 
9.6.1. Introduction 
In its consideration of research on fisheries, TX was assisted 
by the report of a TAC Fact-Finding Mission to ICLARM, of TAPS ad hoc 
Working Group on Aguaculture, the desk analysis prepared by the TAC 
Secretariat, and the recommendations of the TAC panel on Fisheries. 
Other documentation available to TAC included reports from Dr. Idyll to 
TAC on a CGIAR initiative in aquaculture research, draft reports 
prepared for the Study on International Fisheries Research, a recent FAO 
study on Developments in Aguaculture, the medium-term plan of ICLARM as 
well as annual reports and other major publications from ICUIREII. 
TAC considered that fisheries comprised the whole continuum of 
production systems, from capture fisheries to intensive aquaculture. It 
concluded that fisheries were eligible for CGIAR support because of the 
importance of fisheries in developing countries and because there was a 
need for strategic research on fisheries. CGIAR support should be 
limited, however, to research on fisheries in inland and coastal areas, 
rather than on deep sea or ocean capture fisheries. TAC also concluded 
that capital intensive aquaculture did not warrant CGIAR support. 
9.6.2. Future Role of the CGIAR 
TAC's deliberations on a possible CGIAR initiative in fisheries 
research began as early as its second meeting in October 1971 and* 
continued in 1976, 1978 and 1979. The discussions received new momentum 
in 1985 when, in its review of CGIAR priorities and strategies, TAC 
identified aquaculture as an area of high priority for CGIAR support. 
Following the approval of TAPS recommendations by the CGIAR, a 
number of reports have been prepared on the focus of such an 
international research initiative, and how it might be implemented. 
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Between the extremes of capture and culture fisheries, from. 
simple artisanal fisheries to intensive aquaculture, lies a continuum 
of fish production systems which can be interrelated, depending on the 
degree of control or management of the fish _1/ or of the production 
environment involved. All these systems pose a number of common 
scientific problems, e.g., the need for knowledge of the population 
dynamics of early life stages, or the need for improved nutrition. At 
the same time it has to be recognized that the assimilation of new 
scientific knowledge is itself a gradual process, dependent on the 
social and economic circumstances of the community to which it is 
available. Further scientific advances in fish production now require 
both an ability to reformulate strategic scientific questions and to 
develop a multi-disciplinary approach that integrates the contributions 
of experts in areas such as genetics, nutrition and pathology. 
In defining research priorities the following considerations are 
important: 
As the system of fish exploitation becomes more intense, 
strategic research in ecology, genetics, nutrition, pathology and 
reproductive biology becomes necessary. The applications of 
knowledge derived from strategic biological research are likely 
to be of most importance in semi-intensive systems. Of 
particular significance is increased understanding of ways to 
improve pond productivity, the role of supplementary feeding and 
the integration of pond culture into existing fanning systems, 
particularly in Asia. 
Research to analyze and understand the social and economic 
factors which condition the take-up (and take-off) of new 
technology is essential. 
Open bodies of water offer potential for increased fish 
production through stock enhancement of selected species. To 
realize this potential, substantial scientific investigations are 
necessary on the production of fry, effective enhancement of 
population recruitment, proper use rights and accessibility of 
the exploited stocks. Work of this kind could be of great 
benefit to many small rural communities, and production in such 
open systems is non-demanding of artificial diets and may be 
environmentally sound. 
Sustained exploitation of open (coastal) fisheries can only be 
attained if good basic information on stocks is available. Stock 
characterization is, however, poorly developed for many species 
and this problem needs to be addressed, particularly as in many 
cases what was thought to be a simple stock is revealed as a 
complex of several or many stocks. Development of methods for 
systematic study of stocks of important species using modern 
techniques is therefore needed. This also has obvious 
implications for the conservation of germplasm. 
I/ Fish: Generally include all aquatic organisms, whether plant or 
-1 (finfish, shell, shrimp, molluscs, algae, and so on). 
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In all fisheries systems, optimization of management regimes 
requires a capacity to model life histories, environments and. 
production systems. Appropriate knowledge of these with respect 
to the fish species of tropical and subtropical regions is very 
sparse, and research designed to develop a capacity to carry out 
modelling is needed. 
CGIAR support should be limited to research on fisheries in 
inland and coastal areas. The CGIAR should not undertake research 
on deep sea or ocean capture fisheries, or on intensive high 
input aquaculture, because such research would be outside the 
mission and goals of the CGIAR. 
9.6.3. Overview of Ongoing Fisheries Research 
None of the CGIAR centres has research activities in the field of 
fisheries or aquaculture, although through the Asian Rice Faming 
Systems Network IRRI has done some collaborative research with the 
International Centre for Living Aquatic Resources Management (ICLARM), 
the only non-associated centre with activities in this field. FAG is 
the most important organization involved in fisheries, but its 
activities are mainly in the development spectrum. ICIARM collaborates 
with FAD, mainly in the area of information. There appears to be a 
certain overlap of activities in information dissemination between 
ICLARMand FAD. 
The Southeast Asian Fisheries Developnt Centre (S-EC) is a 
regional intergovernntental fisheries developlnent organization based in 
Bangkok, Thailand. Its Department of Aquaculture is,at Iloilo, the 
Philippines. It was established in 1967 and its member nations are the 
Philippines, Japan, Thailand, Malaysia and Singapore. SEAFDEC has an 
aquaculture progranm\e with a mandate to undertake research and provide 
training for the development of appropriate technologies for tapping 
Southeast Asia's vast potential for aquaculture. SE?GDEC also has a 
Marine Fisheries Research Department in Singapore and a Marine Fisheries 
Training Department in Bangkok, Thailand. The Centre's first priority 
is training, and its research is usually conducted in support of 
training. Although SEAFDEC has good research facilities, they have 
recently suffered from a lack of maintenance. Although S-EC's 
research interests in aquaculture are similar to those of ICLARM, there 
has been regular interaction but little collaboration between the two 
institutes. 
The Network of Aquaculture Centres in Asia (NACA) grew out of a 
UNDP/FAO regional project and is, since January 1990, an inter- 
governmental body established by 13 participating governments of Asia 
and the Pacific region to assist them in expanding aquaculture for 
increased production of living aquatic resources (specifically fish and 
shellfish) to improve rural welfare, diversify rural farm production and 
increase foreign exchange earnings. Ma seeks to achieve its 
objectives through programmes implemented by a network of regional lead 
centres in China, India, the Philippines and Thailand that are closely 
linked to a number Of national centres in the participatory countries. 
NACA's activities focus on training, applied research and 
information collection and dissemination. It is not involved in long- 
run strategic research, but focuses primarily on the transfer of 
technology: ICLARM and NACA cooperate through joint meetings, 
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conferences and publications, but relations are not as productive as 
they might be given the complementary nature of their mandates, : 
priorities and strategies. NACA does not appear to be in a position to 
take on regional leadership in aquaculture. 
The Asian Institute of Technology (AIT) is an independent 
international and non-profit making educational and technological 
institution. AIT has aquaculture as one of five fields of study within 
the division of agricultural and food engineering. The majority of 
aquaculture staff are seconded to AIT from the United Kingdom. The AIT 
aquaculture department has research programmes associated with its 
graduate research activities. The main emphasis of the research is on 
low-cost semi-intensive aguaculture systems appropriate to the limited 
resource base of small scale farmers, and on the production of 
herbivorous fish. AIT has extensive research facilities. 
TAC carefully considered activities and strengths of national 
research programmes on fisheries. In general, national programmes are 
severely constrained by the fact that fisheries departments come under 
the Ministry of Agriculture, and that they have a severe shortage of 
qualified staff and operating funds. India has a strong national 
programme with good capabilities in genetics. Thailand, Indonesia and 
Malaysia have good facilities but are constrained through lack of 
operational funds and their links with the Ministry of Agriculture. In 
Asia, all fisheries research departments give high priority to 
aquaculture. 
. 
ICLAPM has been highly dependent on collaboration with a number 
of national programmes as a means of carrying out its research since it 
has few facilities of its own. It has also built strong ties with 
individual scientists through its own networks and support to the Asian 
Fisheries Society. With the exception of the Coastal Area Management 
Program, ICLARtVs networks involve scientists rather than institutions. 
ICUIRM has also collaborated with other types of institutions, 
particularly the Asian Institute of Technology and the Collaborative 
Research Support Programmes (CRSPs) of USAID and BIFAD, the Fisheries 
Stock Assessment CRSP and the Pond Dynamics/llquacul.ture CRSP. 
9.6.4. Characteristics of ICLARM 
ICI&PM was established along the lines of a CGIAR centre to 
conduct, stimulate and strengthen fisheries and aquaculture research in 
Asia and the Pacific Islands. More recently, it has extended its work 
to Africa (aquaculture) and to Latin America (stock assessment/ 
management). ICLARM's major role is to conduct and promote research. 
In 1989, research comprised 37% of total operating expenditures, a level 
below the norm in the CGIAR. TAC assumed that this was a temporary 
situation which is due,to the lack of core resources and ICLARM's 
dependence on restricted funds. This opportunistic approach, which has 
led to a large share of the centre's activities being technical- 
assistance oriented, should be carefully assessed as the centre develops 
a strategic plan. ICLAPM'S research is mostly strategic and applied in 
nature and is carried out in association with national programmes. 
ICLARM meets only part of the needs for international research on 
fisheries. In fishery resource evaluation and coastal management, 
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ICZAFWS activities concentrate largely on the refinement and 
application of existing approaches and models. ICLARM has not developed 
original programmes of a strategic nature aimed at developing 
methodological tools in response to newly emerging issues, e.g. the 
mdelling of coastal hydrodynamics, population dynamics of early life 
stages, etc. This was inevitable, because funding imperatives forced 
ICUUWS programes more towards applied research in support of 
development programmes, rather than towards strategic research. 
ICLAPWS coastal area management work is centered largely around 
economic planning rather than research on modelling alternative coastal 
land/water uses. Aquaculture research of IcLAREl globally is at the 
stage of information collection and problem identification, though it is 
recognized as a major area for achieving sectoral goals; further, little 
research of a strategic nature has been done on aquaculture. 
TAC concluded that most of the activities of ICLARM conform to 
those considered acceptable for a CGIAR centre. ICLARM is a research 
institution, with a number of activities that relate to TX's list of 
international research and related needs. ICLARM~s mode of operation 
closely follows that of a CGIAR centre, especially in its Capture 
Fisheries Management, Aquaculture and Information programmes. The 
Coastal Area Management Programme conforms less to the CGIAR model, 
because in addition to applied research it involves considerable 
technical assistance and project management. However, this programe 
does represent an international research need: "Land use management 
research to understand multiple and competing land use options for 
coastal areas". TX concluded that research in this area is needed, but 
ICLAEM's present involvement was less related to research than to 
technical assistance. In its work in capture fisheries management and 
aquaculture, the centre operates through collaborative research, having 
no research facilities of its own at headquarters or in its host 
country. 
ICIARM has been heavily involved in developing national research 
capacity. To do this it has emphasized training, which is complemented 
and strengthened by a strong programme in documentation and information. 
The Centre has made considerable investments in developing and coordin- 
ating networks, most of which have information exchange as their major 
purpose. The Coastal Aquaculture Network is involved in both research 
consultation and collaborative research, while the Giant Clam Research 
Group is a collaborative research network. The ASEAN Coastal Resources 
Management Project acts mostly as a collaborative research and 
information exchange network. The ASEAN Fisheries Social Science 
Research Network is a research consultation network. ICLARM has 
emphasized close working relationships with national programtes, through 
outposting of staff, and through training and networking. 
ICL?BM'S programme is, by and large, international in scope and 
content. It also reflects the interests and needs of some developing 
countries through the planning mechanisms of the networks it . 
coordinates. 
T!AC concluded that both the mandate and the governance of ICLARM 
conform to that of the CGIAR Centres. 
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9.6.5. Institutional Options 
TAC considered the following options for CGIAR support to 
selected aspects of fisheries research: 
Option 1: Admitamdified ICLARM into the CGIARSystem. 
option2: Incorporate ICLMM into an existing CGIAR centre or another 
non-associated centre. 
9.6.6. Conclusions and Recommendations 
In TAC's view, selected aspects of inland and coastal fisheries 
research qualify for CGIAR support by virtue of the importance of 
fisheries in human nutrition and for contribution to employment and 
income generation to many small rural communities. 
Research activities in fisheries are not adequately represented 
in other international research centres. The continuum of fisheries 
systems requires more strategic research of an international character. 
ICLMM is already conducting research on most of the needs identified in 
Chapter 4. 
In addition, there are a number of areas that need attention from 
an institute like ICLARM. Unmet or partially met needs include pond 
productivity and nutrient dynamics, especially in semi-intensive 
systems, development of alternative feedstuffs (especially replacing use 
of fishmeal supplements), reduction of disease transmission through seed 
distribution, understanding of gender issues in fisheries, and 
methodologies for creating fish production systems in which local people 
are able to participate fully. 
Some of the resources needed to enhance strategic international 
research on the enlarged research agenda mentioned above can be found by 
reducing some of ICLARWs information and training activities which are 
also carried out by regional organizations. 
In the light of the above, TX concluded that the second option 
was not appropriate. It is unlikely that incorporation of I- into 
an existing CGIAR centre, e.g. IRRI, would be beneficial to either party 
and might well be inhibiting. There is no obvious candidate non- 
associated centre with which IQlARM might be combined. 
ICIARM could be the entity to achieve the CGIAR fisheries 
research objective, provided certain conditions are fulfilled by its 
Board and management. If the CGIAR decides in principle to support 
fisheries research, ICLARM should be asked to develop a draft strategic 
plan and make it available before a comprehensive EPR/EMR is carried 
out. Also, to meet its goals the centre will need research facilities 
of its own at its headquarters, rather than borrowing facilities as at. 
present. EUrthermore, it will also be necessary for ICLARM to set up a 
Scientific Advisory Committee, with a high proportion of active 
fisheries research workers. 
Along with a decision to include ICLARM in the CGIAR System, it 
is important to consider the global need to strengthen the strategic 
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research capabilities of developing countries in fisheries. These are 
inadequate at present. This gap is likely to be particularly 
detrimental in the future, since new management needs and development 
opportunities have emerged as a result of resource scarcity in 
fisheries. Although these scientific issues are of global concern, 
their relative importance differs among geographical areas, depending on 
the present and potential significance of fishery systems. In this 
respect, the development of regional structures for cooperation in 
research, and of new areas of strategic research, require different 
institutional arrangements at national and regional levels. 
I- could assist or lead in regional or continental efforts to 
stimulate and conduct strategic research on priority matters, probably 
. through a network mode of operation. 
If ICLARM is brought into the CGIAR System, it could also 
stimulate work in those areas of fisheries not covered by its current 
research agenda but suggested as international research needs. These 
include understanding human health hazards in fishing systems, and the 
developnt of fish processing/preservation techniques. A topic of much 
wider scope that may have an impact on fisheries, but that is outside 
the specific mandate of ICLARM, is the effect of global environmental 
changes on fisheries. ICLARM could also give further consideration to 
developing cooperative research with IFPRI on fisheries policy and with 
ISNAR on fisheries research management; 
9.7. Livestock Diseases in sub-Saharan Africa 
9.7.1. Introduction 
There is a widely held view that livestock productivity research 
is important in all developing regions of the world (Chapter 3, Sections 
3.3.3.2., 3.4.3.2, 3.5.3.2., and Table 4.3.). To place the matter in 
perspective, a comprehensive study of livestock production and related 
research needs has been suggested. However, this would take much longer 
than the time available to TAC to make its recommendations to the CGIAR 
on the possible inclusion of the International Centre of Insect 
Physiology and Ecology (ICIPE) and the International Trypanotolerance 
Centre (ITC) into the CGIAR System. 
In carrying out this task, TAC mounted Fact-Finding Missions to 
these centres, and was further assisted by desk analyses prepared by the 
TAC Secretariat, which inter alia included a review of various documents 
on CGIAR livestock resexin sub-Saharan Africa. TAC also had at its 
disposal the report of the TAC Panel on Livestock Diseases in 
sub-Saharan Africa. The analysis and assessment of the subject matter 
covered by ICIPE and ITC was limited to research on ruminant diseases in 
s*Saharan Africa. Although the Centre de Recherches sur les 
Trypanosomes Animales (CRTA) was not on the list of institutions 
suggested to TX for review, its work on the West African Shorthorn 
(Haoul6) is similar to the activities of ITC on the N'Dama. Therefore 
TAC decided to include it in the study. 
9.7.2. Animal Health and Productivity 
Most of the major infectious livestock diseases can now be 
controlled through modern technology. Although many of these diseases 
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still exist and reduce the productivity of livestock in Africa, better 
control depends on improved delivery systems rather than on additional 
strategic research. There are, however, numerous other diseases which 
cause serious losses in livestock production, particularly in Africa, 
for which international strategic research,is currently either lacking 
or inadequate. 
Several approaches have been used in the literature to group 
important animal diseases. One such grouping, suggested by the TX 
Panel on Livestock Diseases in s*Saharan Africa, is according to the 
epidemiological features of the disease, expression of a disease being a 
consequence of the interaction between the nature of the pathogen and 
the livestock production system involved: 
. 
Group 1: Epidemic diseases which are relatively independent of 
production system and environment, have a wide distribution and thus 
constitute an international or regional risk and cause moderate to 
severe disruption of production through mortality and/or depressed 
productivity (e.g. rinderpest, contageous bovine pleuropneuxnonia, 
foot-and-mouth disease). 
Group 2: Parasitic diseases, mainly vector transmitted, that 
have a wide geographic distribution, are land-use (and consequently 
environment) and production system dependent, and cause mortality and 
depressed productivity (e.g. trypanosomiasis, tick-borne diseases and 
endo-parasitic diseases). 
Group 3: Endemic (viral, bacterial or protozoal) and production 
diseases which significantly depress animal productivity but in an 
insidious, less obvious way. Low reproductive performance and 
reproductive diseases belong to this group, in which diseases are 
frequently associated with nutritional and management practices and 
environmental characteristics. 
9.7.3. Future Role of the CGIAR 
TX used the grouping of diseases described above to help 
identify critical areas which could benefit from international strategic 
research. On the basis of the information available to TAC and the 
recommendations of the TAC Panel on Livestock Diseases in sub-Saharan 
Africa, it was concluded that research on diseases in groups 2 and 3 
would be appropriate for CGIAR support. This conclusion reflected the 
considerable attention already given by public and private organisations 
outside the CGIAR to group 1 diseases. The CGIAR has no special 
advantage in conducting research on this group of diseases. Research on 
epidemiology and the socio-economics of animal diseases in general was 
also considered to deserve greater attention within the CGIAR. Further 
research needs and priorities in sub-Saharan Africa potentially eligible 
for CGIAR support should emerge from the long-term studies discussed in 
Section 9.7.6. 
9.7.4. Overview of Ongoing Livestock Diseases Research 
The work in progress on trypanosomiasis involves research on the 
vector - the tsetse fly, (ICIPE, ITC); on the parasite - various species 
oftrypanosoInesmRAD)- and on the hosts, as well as on the 
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interactions between the vector, the parasite and the host (ILRAD, ITC, 
CRTAand ILCA). Among the CGIAR centres, ILCA co-ordinates the work‘on 
trypanotolerance through its Trypanotolerance Research Thrust. ICIPE is 
conducting research on the biology and ecology of tsetse and on limited 
aspects of control. Research on the more applied aspects of tsetse 
ecology related directly to control, and on control xnethodology, is 
being carried out by ITC and CRTA. Research on the basic biology of 
trypanosomes, directed towards the control of trypanosomiasis through 
the use of vaccines, diagnostics and chemotherapy, is conducted by 
ILRAD, ILRAD is the lead centre in the world in the application of 
basic knowledge about trypanosome and molecular biology to the problems 
of animal trypanosomiasis. em backstops much of the global effort in 
research on animal trypanosomiasis by providing specific reagents, 
. parasites and other materials and support. CRTA is engaged in a 
cooperative study on resistance to trypanocidal drugs with ILRAD. 
Studies on the pathology of trypanosomiasis in animals, bovine 
immunology, immune-genetics, trypanotolerance mechanisms and genetic 
markers essential to control are being conducted by ILRAD. CRTA is 
engaged in research on imuno-genetics and trypanotolerant breed 
characterization, while the ILCA/ILRAD Trypanotolerance Network is 
developing strategies for the use of genetic markers for breeding 
trypanotolerant cattle. 
CR?IA and ITC are engaged in long-term strategies to improve the 
productivity of the Baould and N'Dama breeds, respectively, and to 
provide foundation genetic stocks (animals, embryos and semen) for use 
in the tsetse-infested areas of West and Central Africa. The work of 
ITC and CRTA provides unique opportunities for applied research on 
trypanosomiasis control through trypanotolerance and for the field 
testing of production and disease-control strategies. These 
opportunities are not currently available to ILCA or ILRAD. 
ILRAD is working on the parasite responsible for theileriosis 
while ICIPE is working on the vector. The work by ICIPE on the vector 
is unique, in that it is the only concerted international research 
effort that focuses on vector control strategies. However, a number of 
laboratories in developed countries are also working on the vector. 
The review of the work in progress on trypanosoxuiasis, 
theileriosis and their vectors was intended to enable TX to decide on 
the possible role for ITC and ICIPE in an expanded CGIAR. Particular 
attention was given to: 
the need to promote and coordinate international research on 
trypanosomiasis and theileriosis; 
the identification of additional research areas that need 
international support; 
enhancing CGIAR efforts in strategic research while at the same 
time promoting the development of adequate research and 
development channels for the transfer of technology. 
9.7.5. Characteristics of ICIPE, CRTA and ITC 
The activities and modes of operation of IX are constrained by 
the fact that the centre works through a set of independent projects 
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over which it has very little control. The centre plays a dual role: 
international research on trypanotolerance, mainly through the 
ILC&/ILRAD Trypanotolerance Network, and executing the National 
Livestock Development Project of The Gambia. The governance and 
structure of ITC are very similar to those of the CGIAR centres. 
The activities and modes of.operation of ICIPE and CRTA are 
considered to be basically in ,conformity with those of centres in the 
CGIAR System. ICIPE'S governance and structure are also very similar to 
that of CGIAR centres. However, CRTA does not have an independent 
governing body. 
9.7.6. Conclusions and Recommendations 
TAC considers research on diseases in groups 2 and 3, including 
research on epidemiology and the socio-economics of animal diseases, to 
be appropriate candidates for future CGIAR support. The overview of 
livestock research needs in developing countries (Chapters 3 and 4) and 
the analysis of current research activities on ruminant livestock 
diseases in the CGIAR and the NACs suggested a need for strategic 
research in all developing regions. 
However, to go beyond these general conclusions was not possible 
in the time available. TAPS analysis had to focus on ITC and some 
aspects of ICIPE but rational long-term recommendations require a much 
more comprehensive analysis of international research priorities for 
disease- related work in the broader context of CGIAR efforts in 
livestock research in general. TX is mid-way in a comprehensive 
priority and strategy exercise which will be available in September 
1991. Further, a comprehensive assessment of the role of animals in 
agricultural developanent has been initiated by Winrock International. 
TAC is a participant, along with other agencies, in supporting +&t 
study. The Winrock analysis is focusing first on s*Saharan Africa 
with the expectation that the Africa component will be completed by June 
1991. The fact that these two major studies are in process led TAC to 
conclude that making long-term recommendations regarding ITC and the 
animal disease vector work of ICIPE is premature. Therefore only 
interim recommendations are made. TAC will revisit the entire subject 
after the completion of the studies and in conjunction with the external 
reviews of ILCA and IIRAD in 1991-92. 
TAC noted that there are many institutions in developed and 
developing countries pursuing research on ticks and tick-borne diseases. 
Thus, a careful evaluation of the tick work of ICIPE can only be done in 
a mch more detailed and broader context. In the interim it is TAPS 
judgement that decisions on the livestock disease vector work of ICIPE 
should be deferred until these broader studies have been completed. 
There is already much ongoing work in the CGIAR on various 
aspects of trypanosomiasis at both ILRAD and ILCA. Of particular 
relevance is the Trypanotolerance Network operated by ILCA of which 
IIBAD and ITC are members. It is TAC's judgement that any comprehensive 
livestock productivity and disease research programme for Africa will 
contain attention to a better understanding of trypanotolerant breeds. 
Therefore, so that ITC's promising research work is sustained 
during the period of completion of the long-term studies, TAC recommends 
, ‘ 
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that the research components of ITPs program which contribute to the 
trypanotolerance network be provided donor support through the network 
until such time as the CGIAR long-term livestock strategy is.completed. 
TAC further recommends that in the interim ILCA, ILR?D, ITC, CPTA 
and ICIPE form a high-level working group to: (i) assure maintenance of 
ongoing trypanotolerance work of importance; (ii) develop a longer-term 
research strategy for an integrated disease and productivity programme 
in trypanosoxniasis; and (iii) to explore possible institutional 
mechanism for a coordinated programe. Further, TAC feels that better 
coordination between ILRAD and ILCA in strategic planning would help 
focus the CGIAR in current efforts in livestock in Africa. 
. Finally, TX notes that when it revisits the question of the 
CGIAR activities in livestock, especially in Africa, it will explicitly 
‘examine the potential roles of CRTA and ICIPE as well as those of ILCA, 
ILRADand ITC. 
9.8. Coconut 
9.8.1. Introduction 
The coconut palm is a pan-tropical crop, grown on approximately 
11.6 million ha in 82 countries. Many of the producing countries are 
small islands in the Pacific, Caribbean and Indian Oceans. Coconut is 
both their primary subsistence crop and their only significant source of 
export earnings. There are few, if any, alternative crops which can 
substitute for coconut in these countries. In many island countries it 
provides 50% or more of total export earnings. 
Coconut is predominantly a smallholder crop, with at least 96% of 
total world production coming from smallholdings. About 70% of the 
total crop is consumed in the producing countries. The crop can be 
grown in harsh environments, such as atolls, high salinity, drought, or 
poor soils. It plays an important role in the sustainability of often 
fragile ecosystems in island and coastal commnities. Coconut is used 
as a source of food, drink, fuel, stock feed and shelter for village 
communities. It is also a cash crop, able to be used to produce many 
items for sale, at either the local, national, or international level. 
The main internationally traded products are copra, coconut oil, copra 
meal, and desiccated coconut. 
The 1985 TX review of CGIAR Priorities and Strategies identified 
coconuts as a priority commodity for international support. 
Subsequently the CGIAR requested TAC to explore the desirability of 
establishing an international research initiative on coconut, and the 
form such an initiative might take. TAC then considered the current 
status and future trends for coconut within the context of the world 
fats and oils markets;,the importance of coconut as a subsistence crop, 
as a cash crop, and as a component of long-term farming systems; current 
research programes; future needs for coconut and opportunities for 
further research; possible options for an international research 
initiative; and possible institutional mechanisms by which such an 
initiative might be implemented. 
A detailed review of vegetable oil research needs and priorities 
can be found in three consultant's reports prepared for TAC and 
a . 
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discussed at its 46th, 50th and 52nd meetings Q'. On the basis of,these 
reports and the TX deliberations, a proposal was prepared, the "Role of 
the CGIAR in Coconut Research" which surmMrizes the salient points. 
9.8.2. Relative Priority of COCOnUt 
Coconut is a major crop in Papua New Guinea and the Pacific 
Islands, the Philippines, Indonesia and South Asia. It is locally 
important in coastal regions throughout the remainder of Asia, in West 
and East Africa, Mexico, Central America and the Caribbean Islands. In 
addition to the value of coconut production for domestic use and export 
earnings in those areas, there are other reasons why coconut would be 
appropriate for CGIAR support. These include its significant 
contribution to agricultural GDP and foreign exchange earnings of many 
small, mostly island countries; the important role coconut plays in 
intercropping systems, sustainability of coastal lands and islands; and 
the central role coconut plays in village life by providing many items 
for food, shelter and clothing. 
9.8.3. Future Needs and Opportunities for Coconut 
There are four major constraints to increased coconut production 
in developing countries: the low productivity of many coconut trees due 
to their age and poor nutrition; the failure of many replanting 
programraes designed to replace old trees which are beyond their 
productive life span (about 60 years); the fluctuating productivity due 
to variable environmental conditions; and the inefficient handling and 
processing, with a low farn+gate price to smallholders. The needs are 
to increase the productivity of the crop by the use of locally adapted 
high-yielding, pest and disease tolerant varieties in any replanting or 
new planting schemes; to increase the productivity of existing 
plantations by encouraging better agronomic practices, including the 
control of diseases, insects and weeds, the use of fertilizers, and the 
identification of profitable and sustainable intercropping systems; to 
develop improved methods of handling and processing coconut; and to 
diversify the coconut products traded and actively promote new products 
in the marketplace, so as to utilize fully the potential of the crop. 
The opportunities arise from the increasing demand for oils and fats and 
animal feed sources, particularly in developing countries as incomes 
rise, and the ability of the 'coconut tree to produce a wide variety of 
useful products. 
9.8.4. Rationale for Further Research 
The increasing importance of coconut to meet the growing demand 
for vegetable oils and fats in producing countries; the continuing 
premium prices paid for the lauric acid oils (coconut and palm kernel 
oil), primarily for their industrial uses in soaps and detergents; and 
declining competitiveness of coconut, provide the rationale for 
A/ Coconut Research: An International Initiative (June 1988) 
Coconut: International Research Priorities (September 1989) 
Coconut Research Opportunities (June 1990) 
(I i 
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increased research effort. Research is required to make coconut more 
competitive by increasing its productivity in a manner analogous to &at 
has occurred with oilpalm. Virtually all the benefits of coconut 
research will accrue to developing country producers and consumers. 
Coconut is the major tree-crop component in several agroforestry 
systems throughout the world. Its wide use in home gardens is probably 
not reflected in official statistics for area under cultivation, volume 
of production and total value of production. Research should aim at 
developing technologies to stabilize production and thus contribute to 
regular income levels for coconut producers, and the reduction of 
poverty. a 
9.8.5. Future Role of the CGIAR 
Coconut breeding in several countries over the past 30 years has 
demonstrated that hybrids are capable of yielding up to 6 tons 
copra/ha/year, under favourable conditions (cf. world average yield of’ 
500 kg/ha/year). Progress has also been made in the identification of 
the causal agents of diseases of previously unknown etiology, such as 
cadan -cadan 
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disease in the Philippines and lethal yellowing disease in 
Nutritional studies have shown that coconut responds to 
fertilizer application, particularly potassium and chloride. 
Intercropping and the use of cattle under trees has shown that the total 
productivity of the coconut lands can be improved, while still 
maintaining the long-term sustainability of the system. 
These results suggest that a well-organized and adequately funded 
international research effort could yield high returns on the 
investments. The long-term nature of coconut research, the history of 
discontinuity and lack of support in its funding, the prospects of high 
returns from research investments, and the likely benefits to 
smallholder producers, make coconut a particularly suitable target for 
an international research initiative. The priority research areas that 
warrant an international effort are: germplasm improvement (collection, 
conservation, breeding and evaluation); disease and pest control; 
sustainability of coconut-based farming systems; post-harvest handling 
and utilization; and socio-economics. 
9.8.6. Overview of Ongoing Coconut Research 
There are several national research programmes in each of the 
coconut-growing regions of the world. In Asia, there are programmes in 
the Philippines (Philippines Coconut Authority and several 
universities), Indonesia, India, Sri Lanka, Malaysia, Thailand, China 
and Vietnam. In Oceania, there are several small but active prograrnmes, 
including those in Papua New Guinea (Cocoa and Coconut Research 
Institute), Solomon Islands, Vanuatu, Fiji and Western Samoa. 
In Latin America, the main research programmes are in Brazil, 
Jamaica, Trinidad, and Mexico. Currently, there is no breeding 
programme in Latin America, despite the existence of lethal coconut 
diseases in that region. There is a germplasm collection in Jamaica, 
established when a major international effort was made on lethal 
yellowing disease. 
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In Africa, the major programme is in C&e d'Ivoire, at the +rc 
~elorme Coconut Research Centre established in 1951. It is the world's 
major coconut breeding institute and is managed by the French Institut 
de Recherches pour les Huile et Oleagineux (IRHO), on behalf of the 
Government of C6te d'Ivoire. There is also an active prograzane in 
Tanzania, and several smaller programmes elsewhere in Africa. 
The only coconut research programme which operates in several 
countries is that of IRBO. This institute also manages a small station 
in Vanuatu, as well as laboratories in France. In addition, IRHO has 
staff stationed with national progrannnes in several countries, including 
the Philippines, Indonesia, Brazil, and Fiji. Its research has been 
concerned primarily with addressing the needs of replanting programmes, 
particularly by the production and evaluation of new hybrids, and 
establishing their nutritional requirements. IRHO's best available 
hybrid has a yield potential of 6 tons copra/ha. 
Several industrialized countries have laboratory-based research 
on coconut in both the private and the public sector. The major efforts 
have been in Europe on tissue culture (UE and France), and on 
post-harvest technology (UK). The EC has recently established a small 
Secretariat in Paris (BUROTROP) to coordinate European support for 
research on coconut and palm oil, and to improve the linkages between 
such research and bilaterally funded development projects in producing 
countries. This European initiative on oil crops research is 
complementary to any CGIAR initiative in coconut research, and should 
facilitate participation by scientists and research institutes in Europe 
in collaborative, international research on coconut. The priority area 
established by BUROTROP in its first year is oil palm in Africa. 
ACIAR is sponsoring collaborative research on coconut improvement 
between Australian scientists and coconut researchers in Oceania and the 
Philippines. The main areas covered are germplasm collection and 
exchange, tissue culture and virus/viroid diseases (cadang-m and 
foliar decay disease). 
IBPGR has supported several germplasm collections of coconut. It 
has also commissioned research on coconut embryo culture and in vitro 
crop preservation. FAO and UNDP have supported several coconut research 
and development projects for national programmes. Bilateral donors 
support a range of individual projects. 
The dearth of strong national coconut research programmes has 
serious implications, given that it is the stated policy of many 
governments to increase coconut production by rehabilitating and/or 
replanting existing areas and planting new land. Implementing this 
policy will require substantial, long-term financial support. 
The major problems with current research efforts are that, with 
few exceptions , national coconut research programmes are seriously 
understaffed and underfunded. Even in the major producing countries of 
Asia, the national programas are not supported in a manner commensurate 
with the economic importance of the crop. 
There are, however, several national programes which could 
contribute greatly to any international initiative on coconut research, 
if adequately funded. The Marc Delorme Research Centre in C6te d'Ivoire 
has a substantial germplasm collection and a number of promising 
‘ 
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hybrids, the result of some 30 years of research. Ariy international 
initiative needs to find a way to build on the substantial financialland 
scientific investment in this station to enable it to continue to 
contribute to coconut research internationally. 
The key problems with the current research effort are that most 
of the national programmes are not well supported financially, either by 
government or by the industry. They lack continuity of funding from 
both national and external sources; they lack a critical mass of 
appropriately trained staff and suitable facilities; they are not 
addressing adequately the major problems facing the crop; they are not 
producing sufficient substantive results directly relevant to 
smallholders; nowhere are the needs of the crop worldwide being 
. addressed; and there are presently no means by which small producing 
countries, which are unable to mount their own research effort, are able 
to gain access to new technologies, including higher yielding varieties. 
9.8.7. Institutional Options 
Although there are many bilaterally and multilaterally funded 
coconut research and development projects, all currently operate for 
relatively short periods (usually 3 to 5 years), and are rarely linked 
to one another. The discontinuity of funding is not conducive to a 
sustained increase in coconut productivity. If an increase in the 
productivity of coconut is to be achieved, a critical mass of funds and 
research capacity over a sustained period will be needed. 
TAC considered several institutional mechanisms by which an 
international research programme on coconut could be established. The 
options included mechanisms which could be incorporated into the CGIAR 
System. On the basis of the analysis, !I!AC selected the three options 
outlined below: 
Option 1: Establish an International Quzonut Research Council, to 
identify, support,prcmmteandundertake researchof 
internationalsignificance. 
The council would be able to undertake research itself; contract 
research to national programmes and to other advanced laboratories 
elsewhere; establish subject-specific research networks on problems of 
international significance, establish regional networks; and manage a 
multi-site germplasm collection. 
The advantages of this option are that it provides a focus 
research, training, and documentation on coconut. It assembles a -- . 
for 
critical mass of scientists and resources under effective management. 
It provides a mechanism for continuity of funding, and allows a global 
view of research needs. This option guarantees the free availability 
of research results and improved germplasm for use by large and small 
countries. It builds on and strengthens existing research capacity by 
providing additional funds to enable some national programmes to 
undertake research of relevance to many countries. It allows an 
in-house research capacity to be developed, but requires limited 
I L 
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in-house research facilities and still permits a decentralised approach. 
It provides financial support for existing germplasm collections and 
breeding prograzanes of international significance. Collaborative 
research amongst scientists in different countries would be facilitated 
as would participation by both public and private sector organizations. 
Lastly it allows participation by small countries with no national 
research programmes in an international coconut breeding and evaluation 
programme. 
Disadvantages 
This option would incur a higher cost, especially during the 
establishment phase. In addition, research leadership and management 
would be more difficult than with a commodity centre at one location. 
With this option , it would be more difficult to avoid a "topdown" 
perception by national programmes. Obtaining international legal status 
might be a lengthy process, and the end result might give too high a 
priority to coconut relative to other commodities within the CGIAR 
System. 
Option 2: International Rice Research Institute-Coconut ResearchUnit 
The major coconut producing and exporting country is the 
Philippines. The International Rice Research Institute (IRRI) in the 
Philippines could host an international coconut research network, and 
provide logistical support for its activities in Asia/Pacific, Africa, 
Latin America and the Caribbean. 
This option establishes a critical mass of expertise and 
resources focused on coconut research. It retains flexibility in the 
modes of operation but allows an in-house research capacity and contract 
research responsibilities at the same time as regional and subject- 
specific networks. It also enables research to be contracted to NARS 
and other advanced laboratories. It allows global coverage of 
activities and provides international auspices for a multi-site 
germplasm collection and an intercountry coconut improvement programme. 
Moreover this option provides'a mechanism for ensuring continuity of 
funding. It reduces overhead costs, due to sharing of common services 
and governance. And it would have the added advantage of access to 
other research expertise at IRRI (e.g. biotechnology, plant nutrition, 
pest control and faming systems). 
Disadvantages 
Among the disadvantages of this options is that it would require 
IRRI to provide an international umbrella for a new commodity, such that 
IRRI'S mandate would require modification. Also, being in the typhoon 
zone, the Philippines is not the ideal location for the primary site of 
an international germplasm collection. The primary site of the 
germplasm and the germplasm research unit would have to be located 
elsewhere in Asia, preferably in Indonesia, to facilitate gemplasm 
exchange. 
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Option 3: Incorporate an Asian-bsed coconut research unit within the 
proposed CGIAR forestry and agroforestry initiative 
This option allows flexibility in modes of operation with an 
in-house research capacity, contract research responsibilities, and 
regional and subject-specific research networks. It enables research to 
be contracted to NARS and other advanced laboratories. It uses already 
established links with research on other tree species. Moreover 
incorporation of coconut research into the proposed CGIAR forestry and 
agroforestry initiative would allow some common services to be used, 
thereby reducing costs. Lastly, this option ensures that research 
related to the sustainability of coconut-based systems will be given 
priority. 
Disadvantages 
The disadvantages of this option are that it might not result in 
a critical mass of expertise and resources focused on coconut. There 
would be less emphasis on germplasm improvement, and the option might 
not lead to the easy launching of an international multi-site germplasm 
collection and an inter-country coconut improvement programme. 
9.8.8. Conclusions and Recommendations 
TAC concluded that on the basis of many criteria that relate 
directly to the revised CGIAR mission statement, the priority given to 
coconut should be higher than would be the case if assessed simply on 
the basis of its estimated global worth in economic terms. Nonetheless, 
TAC considered that an entirely new institute for coconut could not be 
justified. 
In its further deliberations TAC took account of the 
possibilities for expanding.coconut research through the portfolio of 
the proposed CGIAR institute for reserach on forestry and agroforestry, 
as well as the new opportunities arising from the BUROTROP initiative. 
Against this background TAC considered that the most urgent need was for 
an internatinal prograrmtle to create a living collection of coconut 
germplasm and make it available to national breeding programmes. This 
had been identified by the TAC panel as an area of high priority with 
Indonesia suggested as the preferred location.for such a collection. 
W 
(ii) 
(iii) 
Taking all these considerations into account, TAC recommends: 
that the CGIAR should support a small initiative on coconut 
research within the mandate of the proposed institute for forestry 
and agroforestry; 
that IBPGR should be asked to strengthen its work on coconut 
genetic resources through a crop-specific network of national 
programmes. 
that, after the inauguration of the CGIAR forestry and agroforestry 
research institute, IBPGR should be contracted to establish and 
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manage on its behalf a coconut germplasm unit in the Pacific 
region, probably in Indonesia; 
(iv) that the forestry and agroforestry institute establish an 
appropriate process for guidance and oversight of its coconut 
programme at the level of the Board of Trustees. 
. 
TX envisages that the work of the “germplasm unit” would include 
collection and characterization of coconut germplasm, as well as the 
establishment and maintenance of a living collection. Its primary 
purpose would be to provide source material to national breeding 
programmes . It would conduct research in collaboration with other 
institutions on such topics as tissue culture, micropropagation and gene 
transfer. Its management would be taken over by the forestry and 
agroforestry institute as soon as practicable, but close linkages with 
IBPGP and the germplasm network would be retained. 
If these broad principles are endorsed by the CGIAR, a detailed 
proposal should be prepared by IBPGR in consultation with the forestry 
and agroforestry institute and presented to TX as part of the 
institute’s mid-term programme and budget. 
TX also considered that if incorporation of coconut into the 
CGIAR agenda through these institutional mechanisms proved successful, 
consideration might be given in the future to augmenting work on some 
other multi-purpose trees in a similar way. 
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CHAPTER 10 - STRATEGY AND OPTIONS FOR FORESTRY AND AGROFORESTRY 
IN THE CGIAR SYSTEM 
10.1. Background to TAC's Assessment of Forestrv and 
Agroforestrv Research in the CGIAR Svstem 
The CGIAR System decided to incorporate forestry, broadly 
defined, into its goal, mandate and programme after considering 
the serious nature of the forestry and "trees in land use" issues 
that exist and how they relate directly to the CGIAR's 
fundamental goal to increase the sustainable welfare of poor 
people in developing countries. The issues relate to containing 
. deforestation and reducing its negative effects: and to the role 
of trees and forests in enhancing food and energy security and 
self-reliance; creating off-farm employment: and ameliorating 
environmental concerns such as global warming and loss of 
biological diversity. 
The present section reviews very briefly the background on 
forestry/agroforestry which led up to the decision to incorporate 
forestry into the CGIAR System. This same background provided an 
important set of inputs into the TAC deliberations on an 
appropriate research agenda and the best institutional approach 
to incorporating a forestry/agroforestry research agenda into the 
System. 
10.1.1. Chancing Emphasis in Forestw Develonment 
During the latter half of the 197Os, and particularly 
during the 1978 World Forestry Congress, a major rethink about 
tropical forestry strategy emerged. It was a move away from the 
dominant emphasis on industrial forestry towards more emphasis on 
"Forestry for People." Speakers at the Congress urged that 
national governments and aid agencies alike give far more 
attention to ways of ensuring the essential needs of rural people 
for fuelwood, fodder, building poles, fruit and many other forest 
products. Also it focused on improved techniques for reclamation 
of degraded forest and agricultural lands, for protection of 
watersheds and options for strengthening rural forestry 
institutions. 
These earlier trends in forestry development and research 
strategy have been sustained and intensified in the latter half 
of the 1980s. Both the World Resources Institute's Tropical 
Forests: A Call for Action, published in 1985, with participation 
of the World Bank and the UNDP, and FAO's Tropical Forest A&ion 
Plan, published in 1987, also put major emphasis on the above 
areas of concern. 
As a consequence of these changing perceptions during the 
198Os, there has been a radical shift in emphasis, both at the 
national government level and in aid agency support, towards 
these emerging areas of concern. In contrast with the sixties 
and early seventies, when about 80 to 90 percent of Official 
Development Assistance (ODA) for forestry went to industrially 
related activity, in the eighties some 60-65 percent of all ODA 
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to forestry is now being directed towards activities related to 
social forestry (including agroforestry systems), fuelwood 
conservation and planting programmes, forest conservation;' 
watershed and dryland management for multiple outputs, and 
strengthening of forestry and related institutions. This trend 
will continue into the 1990s. 
The most relevant conclusion from the above review is that 
the problems of deforestation will not be solved by focusing only 
on traditional forestry technologies and issues. What is needed 
is a holistic approach that integrates agriculture, agroforestry 
and forestry, both inside and adjacent to encroached forest 
lands, areas which already contain more than 200 million slash 
and burn farmers. 
. 
A critical need is to assist these farmers in adopting 
sustainable agroforestry, farming and tree crop management 
systems. Access to markets, infrastructure, credit and other 
inputs could provide people with an alternative to slash and burn 
agriculture. Involvement of forest-dwelling indigenous people in 
natural forest and open savanna woodland conservation and 
management can help to save what is left of the fast diminishing 
tropical forest resources. The key is to integrate more closely 
agriculture/agroforestry/forestry research activities. 
10.1.2. Environmental Concerns Related to Forests 
In its overview of background factors to consider in 
devising an institutional framework for forestry and 
agroforestry, TAC has noted recent emerging environmental 
concerns about the impacts of deforestation and forest burning on 
global warming, loss of biodiversity, erosion, changing water 
flow patterns and flooding. 
Research needs to deal with these problems include a 
complex blend of atmospheric, meteorological, energy, 
agriculture, forestry, policy and other research. The CGIAR 
system has neither the capacity nor the comparative advantage to 
implement effective research in all of these areas. However, it 
could make a useful contribution in areas such as conservation of 
germplasm of endangered woody plant species, policy research 
aimed at improved understanding of the underlying causes of 
deforestation and potential solutions, and agroforestry research 
aimed at providing shifting cultivators with an alternative to 
slash and burn agriculture and continued forest burning. 
10.1.3. The Existing Forestrv and Aaroforestrv Research 
Svstem 
10.1.3.1. The Importance of Regional and National Research 
TAC recognizes the site specific nature of much forestry 
research. As the TAC dialogue on this type of research evolved, 
it became increasingly obvious that the CGIAR's past commodity 
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oriented approach to research in agriculture is inappropriate for 
tackling land use/resource management research problems such as 
the impact on the sustainability of land use and agricultural 
productivity of shifting cultivation in situations of increasing 
population pressure and shortening fallow periods. 
Awareness of these issues has influenced TAC's decision to 
move toward a decentralized institutional framework for forestry 
and agroforestry that from the outset would involve existing 
national and regional forestry/agroforestry and other research 
institutions. Thus, it is desirable that a significant 
proportion of the resources devoted to forestry and agroforestry 
research within the System be devoted to strengthening research 
. in the regions through new programmes at some of the existing 
CGIAR centres and through contractual and collaborative research 
with regional and national institutions. 
10.1.3.2. National Forestrv and Asroforestrv Research 
Canacity 
Compared with their counterparts in agriculture, many 
national forestry research institutions are extremely weak: and 
there are few agroforestry research organizations as such. The 
implication is that there is an urgent need to devise strong 
enabling/technical assistance that would complement CGIAR 
research initiatives by assuring a sustained input of technical 
assistance for strengthening National Forestry Research System 
(NFRS) and getting agroforestry research going in both NFRS and 
NARS . 
It would be unrealistic to suggest that the CGIAR system 
could carry the main financial burden for this type of activity. 
It is equally clear that the past financing arrangements for 
strengthening national capacity are inadequate, even though there 
are a number of mechanisms which have been put in place by FAO 
and other groups to deal with the problems of forestry research. 
10.1.3.3. Inteqration Between Forestry and Other Research 
Aqencies, Both at the National and International 
Levels 
TAC has noted the historical problem that many forestry 
research institutions have tended to work in isolation from 
agriculture and other research agencies. This stems from earlier 
perceptions that it was the responsibility of foresters to act as 
custodians of gazetted forest reserves, protecting them from 
encroachment and managing them for production of timber and for 
watershed protection. 
In practice, as a consequence of rising population 
pressure and other causes, less than 30 out of 110 developing 
countries have enough closed natural forest remaining to meet 
domestic needs for timber, fuelwood and other products and to 
protect watersheds. Even in these 30 countries, about one-third 
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of the natural forest has been encroached upon by people and 
livestock. Foresters today face the urgent need to improve 
productivity of remnants of natural forests and to reforest 
degraded forest and agricultural lands under conditions of heavy 
population pressures, often with the added complications 
associated with common property or open access tenure 
arrangements. 
The implication is that specialized forestry research 
institutions focusing only on problems of natural forest or 
plantations for commercial and/or protection purposes will not be 
addressing the main forest/people problems of the developing 
world. 
. 
Both at the national and international levels forestry 
research institutions increasingly need to incorporate agronomic, 
sociological, ecological and other disciplines into their 
staffing structure in addition to traditional silviculture and 
tree breeding specialists. They will need to develop strong 
linkages with agriculture and other specialized agencies which 
can contribute to solving problems related to sustainable land 
use systems. 
In putting forth the above points, TAC is not implying 
that traditional forest management dealing with timber 
production, forest conservation and so forth are not important 
topics which need research. Rather, TAC is recognizing the 
emerging trends as forestry is coming face to face with the 
problems of rapidly increasing populations, loss of natural 
forest, and increasing degradation of remaining forests. 
10.1.4. Chanaina Emohasis in Forestry Research 
Priorities 
10.1.4.1. Creation of ICRAF 
As a response to an awareness of the above issues, ICRAF 
was created in 1978 with a mandate to promote and develop 
agroforestry research. During the past decade it has made a 
significant impact by increasing awareness of the need to bring 
agriculture and forestry closer together in the development of 
more sustainable land use systems. Research methodologies have 
been developed based on a farming systems approach to identifying 
key problem areas and research topics that would.enhance the 
contribution of trees and natural woodlands to soil fertility, 
fodder supplies, increased agricultural productivity, and to food 
and energy security in general. 
Notwithstanding ICRAF's efforts and even considering that 
some NFRs are moving toward the newer, broader view of forestry 
and trees in land use, many forestry research institutions still 
remain narrowly focused on more traditional areas of forestry 
concern. While such research is needed, it must be supplemented 
by a significant shift to take care of the newer concerns 
discussed above. 
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10.1.4.2. Creation of the IUFRO/SPDC 
At the 1981 IUFRO Congress, a World Bank/FAO (1981) paper 
recommended a re-orientation of research to back up the newly 
emerging forest development priorities. It gave much stronger 
emphasis to socio-economic research at the farm and village 
levels to understand people's perceptions of the usefulness of 
trees and a shift in tree selection and improvement from a narrow 
range of industrial species to a wider range of multipurpose tree 
species to give an increased focus to multiple end uses. It 
recommended broadening the objectives of natural forest 
management to incorporate multiple end use objectives with more 
emphasis on non-wood forest products. 
. 
As a follow up to the World Bank/FAO recommendation, the 
198l.IUFRO Congress recommended establishment of the IUFRO/SPDC. 
The SPDC was not set up as a research centre, which in any case 
would have been inappropriate given the nature of IUFRO, rather 
it was set up as a small catalytic programme charged with the 
task of working collaboratively with national forestry 
institutions and helping them to identify and secure financial 
support for research programmes. In recent years, the SPDC has 
increasingly become involved in training activities and in 
building up a database related, for example, to research funding 
sources. 
10.1.4.3. The Bellasio II Task Force on Forestrv Research 
The next significant step was the decision to hold a 
Bellagio II meeting to discuss the state of tropical forestry 
research and to suggest concrete action to improve the situation. 
The ITFFR (International Task Force on Forestry Research) was set 
up in 1988 to address itself to the issue of need for 
strengthened international institutional arrangements for 
forestry research. The Task Force members (12 highly respected 
forestry, agriculture and socio-economic scientists and NGOs 
drawn from both developing and developed countries) had vigorous 
interactions with national and regional forestry research 
institutions in the process of preparing their report and 
recommendations. 
The recommended programme of research suggested by the 
ITFFR gave strong emphasis to: 
. Agroforestry and watershed management research 
. Natural forest ecology and management 
. Tree selection and improvement 
. Utilization and marketing 
. Policy and socio-economic research. 
In addressing future modes of operation for forestry 
research, it took into account the changing trends in tropical 
forestry and recommended that: 
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11 A major area of weakness in most countries is the 
lack of interaction between forestry .and 
agricultural researchers.... Mechanisms for 
improving the interaction of forestry and 
agricultural research need to be developed." 
The Bellagio II meeting endorsed the ITFFR recommendation 
to integrate various areas of forestry and agroforestry related 
research. Specifically, 
"All aspects of forestry research need to be 
integrated, including agroforestry, social forestry 
at the village and farm level, through to the issue 
of forest land management which may impinge on the 
preservation of biodiversity in wilderness areas. 
The same applies to the use of forest land for 
commercial purposes.8' 
However, the meeting participants did not endorse the idea of a 
separate forestry research institutional mechanism and consortium 
of donors. Rather, they endorsed the idea that forestry research 
should be incorporated within the CGIAR System, partly because of 
the obvious linkages with agriculture. 
10.1.5. TAC's Adootion of an Integrated Anoroach to 
Forestrv and Asroforestrv 
The above background explains clearly why during the TAC 
debate on forestry and agroforestry, many TAC members and many 
informal review panel members expressed concern about the initial 
separation of forestry and agroforestry in the earlier TAC 
deliberations. It also emphasizes the importance of trying to 
integrate agriculture and forestry research and to maintaining a 
strong policy-based emphasis in CGIAR-supported forestry research 
programmes, 
A view which has emerged from TAC's discussions with many 
outside experts on this topic is that continued separate 
treatment of forestry and agroforestry will encourage foresters 
and forestry researchers to revert to the narrow definition of 
forestry development that prevailed before the mid 1970's. 
An integrated model would provide better prospects for 
ensuring the relevance of forestry research to dealing with the 
above questions. This is because not only agroforestry, but also 
much of forestry research, requires a combined systems approach 
taking into account farmer, villager and forest-dwelling people's 
perceptions of the usefulness of trees, choice of species, and 
appropriate tree/wood lot/forest management systems. 
The objectives of natural forest management in the humid 
tropics have been shifting from timber production (which in the 
past has been based on the selective logging of high value 
species for export) towards multiple end use management for 
production of food, fodder, timber, medicinal and other products 
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for indigenous consumption. Similarly, in the savanna woodlands 
of Africa, for example, fodder, fuelwood, and non-wood products 
are now of greater importance than timber production. A starting 
point not only for agroforestry but also for much forestry 
research therefore must be a multidisciplinary systems approach, 
taking into account people's perceived needs. 
In sum, based partly on the above considerations and 
partly on internal considerations related to the mandate and 
goals of the CGIAR, TAC, in developing its recommended strategy 
and approach for research in forestry and agroforestry, took as 
its guide the following basic set of premises and assumptions 
(not listed in any order of importance): 
. 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Given the nature of the key forest and tree related 
problems that the CGIAR wishes to tackle, TAC should 
consider the best ways in which the relevance of research 
can be enhanced by more closelv inteqratins aqriculture. 
aaroforestrv, and forestrv. 
The maior emphasis of CGIAR-supported forestrv and 
asroforestrv research should be at the reqional/national 
levels, given the decentralized and site specific nature 
of much forestry and agroforestry research and the need to 
involve NARS and NFRS in building up research experience 
and capacity. The approach needs to build on a 
consultative process to insure that local needs are 
considered and met. 
The CGIAR initiative should build on the work of existinq 
reaional. national and snecialized forestrv/aqroforestrv 
institutions. 
The CGIAR approach should build on the existina work in 
aqroforestrv and trees in land use in the CGIAR centres. 
The CGIAR System cannot and should not be evervthinq to 
evervone. Thus, selectivity in setting research 
priorities is essential. 
TAC should consider exolicitlv the System's resource 
constraints and notentials for introducinq efficiencv and 
effectiveness into the comoonents of the recommended 
initiative for the CGIAR Svstem. 
The CGIAR initiative should be in harmony with and support 
the current trends in overall official develooment 
assistance for forestrv related activity. 
TAC should view the introduction of a forestrv/ 
aaroforestrv initiative as involvinq an evolutionaw and 
dvnamic process, starting small, building onto ongoing 
programmes and eventually reaching a significant level of 
activity as each stage in the process proves itself and 
new blocks are added to the growing initiative. 
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9. With reqard to ICRAF's role in the overall recommended 
CGIAR initiative in forestry and aqroforestrv. TAC took as 
a startinq noint its "Strateuv to 2000BV. which has -been 
annroved by its board and endorsed bv ICRAF's donors. 
10. As the CGIAR initiative is being designed and being built 
up, there is a critical need to assess in oarallel the 
mechanisms needed to ensure that that Part of the total 
research aqenda which falls outside the scope of the CGIAR 
activitv also is movinq forward. 
10.2. The Proposed CGIAR Research Aqenda and its Relationship to 
the Aqendas of Other Proqrammes 
. 
The following choice of illustrative topics recommended 
for the CGIAR research agenda in forestry and agroforestry is 
based on an exhaustive assessment reported in earlier TAC 
documents (listed in Annex IX). This assessment was complemented 
by dialogue with some sixty leading forestry, agricultural and 
aqroforestrv experts. The followinq topics emerged (illustrative 
only) as examples of the research topics that would lend 
themselves well to CGIAR support: 
. Agroforestry, with special reference to research 
methodology, improved quantification of 
tree/crop/livestock interactions and development 
improved agroforestry practices. 
. Conservation of woody germplasm, especially of . - 
of 
important commercial agricultural and forest crops. 
. Selection, breeding and improvement of multipurpose 
trees for agroforestry/fuelwood/industrial and other 
uses. This includes emphasis on seed and clonal 
propagation, and on tissue culture research. 
e Natural forest management and conservation. This 
includes research on growth and yield modelling, 
silvicultural techniques for sustainable production of 
multiple products, management of secondary natural 
forests for multiple products, gap studies related to 
production of multiple products. 
. Man-made forest management. This includes selected 
areas of silvicultural research (particularly growth 
and yield modelling studies) relevant to increasing the 
productivity and improving reforestation techniques. 
Special attention would be given to reforestation 
techniques for reclamation of agricultural wastelands 
and for increasing fuelwood/forest biomass output. 
. Soil microbiology, nitrogen fixation, mycorrhizal and 
associated soil nutrient relationships, and selected 
aspects of pathology and entomological research, 
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particularly as all of these supporting fields relate 
to the areas of research mentioned previously. 
. Socio-economics and policy research with special 
reference to developing better understanding of the 
underlying causes of deforestation and potential 
solutions, and to improving understanding of incentive 
mechanisms for involving local people in forest 
conservation and tree growing. 
10.2.1. The Research Agendas of Other Proarammes 
. It is important to understand how the above proposed 
research agenda relates to those of other organizations and 
programmes, including particularly the ICRAF agenda and the . _ 
CGIAR 
Bellagio II agenda. It is important to know what parts of these 
agendas overlap with the proposed CGIAR agenda; and to what 
extent the proposed CGIAR agenda includes areas of research 
considered in other agendas. 
10.2.1.1. Bellaaio II Research Asenda 
This agenda was introduced briefly in 
section. Basically, it revolves around five 
issue areas (see also Table 10.1.): 
the previous 
major research 
. Agroforestry, fuelwood and watershed management 
. Natural forest ecology and management 
l Tree breeding and tree improvement 
. Utilization and market research 
. Policy and socio-economic research. 
not 
or 
As will be illustrated at a later stage, the proposed, 
CGIAR forestry and agroforestry research agenda is well-placed 
make a useful contribution to most of the research priorities 
to 
identified by the Bellagio II Task Force. The CGIARIs goals of 
improving the sustainability of agricultural systems and its 
focus on the problems of the rural poor and on improving 
environmental policies, fit well with the strategies needed for 
tackling deforestation, which was one of the main driving forces 
behind the Bellagio II activity. 
10.2.1.2. ICRAF's Research Agenda 
In its recently completed "ICRAF: Strategy to 2000" paper, 
ICRAF spells out an integrated programme of strategic, applied 
and adaptive research. It proposes concentration on four main 
programme areas: 
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Tabie 103. Forestry n%e.arch priorities as defined by the Bellagio II Task Force. 
1.1 Agroforestry research 
1.2 Watershed management 
research 
1.3 Dry zone woodland . lowcost technologies for improving sustainable productivity of fuelwood, fodder 
management research and other needed outputs 
2 NatulaI~EcdogyandM 
2.1, Species identification and 
classification and ethnobotanical 
research 
2.2 JZcosystem consemtion and. 
maintenance of biological 
diver&v 
2.3 Management for sustained 
yield wood production . 
l tree/food crop interactions (e.g., alley cropping) 
- tree/pasture interactions (e.g., effects of shade, nitrogen-fucation and fodder 
relationships) 
. shelterbelts (effects on long-term productivity of sheltered crops and animals 
. fuelwood production on farms using multipurpose tree species 
l identification and quantification of upstream/downstream interrelationships 
. effects of alteration of land-use practices 
. use of agroforestry practices to reduce erosion 
* options for fuelwood and fodder production and improved livestock management 
practices, such as stall feeding to take pressure off fragile natural forests 
agement Rcseamh 
.* human uses of the various species from the tropical forest 
. structure and functioning of tropical forest ecosystems identification, collection, 
and storage of germplasm 
l maintenance of forest quality and biological diversity within the natural, 
managed forest 
. forest inventory with remote sensing and monitoring 
l ecological foundations for sound sustainable management practices 
l research on tree pests and diseases 
3. Tr&Sktion, Impmamnt and FktabIishmcnt Ruearch 
I 
3.1 Selection and improvement 
of multipurpose tree species 
l seed collection and storage, species and provenance trials on both native and 
exotic species which can be used within agroforestry systems and by rural 
communities in meeting their basic needs, including fuel, fodder, food and 
construction materials 
I 
l nitrogen-fodng species 
l salt and stress tolerance in drv zones 
. species adapted to particular agroclimatic conditions and product needs 
l continued work on eucalypts, pines, rubber and other well-known producers 
3.2 Selection and improvement 
of fast-gmwing industrial trre 
species 
3.3 Tree and stand 
establishment 
l establishing trees on adverse sites 
. improving nursery practices 
l afforestation and reforestation technologies 
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Tabk 10-L continued 
. 
4.1 Utilization of lesser-known 
species and nonwood products 
from the tropical forests 
. utilization technologies that can be widely disseminated and adopted by local 
communities, given their skills, the availability of labor and other relevant factors 
4.2 Research to adapt already- 
existing technologies to local 
conditions 
. to be locally determined 
4.3 Local market stud& and 
research on market structures 
and functioning 
l to be locally determined 
5.1 Policy reforms in forestry 
and other sectors to promote 
reductions in deforestation 
. to be locally determined 
5.2 Potentials for increased 
government rent capture for 
utilization of natural tropical 
forests 
. how to link increased rent capture with improved management to increase 
sustainability of natural tropical forest management 
5.3 Understanding better the 
incentives which motivate 
smallholders to grow trees 
. effectiveness and effkiency of alternative incentive mechanisms designed to 
stimulate local participation in tree-growing and conservation activities 
5.4 Integrated watershed 
management research 
. systems studies of integrated watershed management options to reduce on-site 
and downstream damages from erosion, streamflow alterations and water pollution 
l policy options and incentive mechanisms to encourage sound land use 
55 Promotion of small-scale 
sustainable industry 
. relation between raw material supplies and employment creation 
. I. 
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. Agroforestry and land use systems: 
. Component interactions in agroforestry systems; 
. Multipurpose tree improvement; 
. Agroforestry policy and institutional issues. 
ICRAF further classifies research issues which need to be 
addressed in these four programme areas into biophysical and 
socio-economic topics. 
10.2.2. Areas of Commonalitv in Research Thrusts: 
ICRAF. Bellaaio II. and Proposed CGIAR Asenda 
Given the concern that the TAC proposed research agenda 
. might not give enough attention to all the areas of the Bellagio 
II research agenda, as well as the concern that agroforestry 
research problems as defined by ICRAF may be neglected, it is 
relevant to examine more systematically the commonality between 
the major research priorities as defined by the Bellagio Task 
Force‘ by TAC and by ICRAF. This is done in Table 10.2. 
From Table 10.2. it is clear that there is, in fact, a 
verv hish deqree of commonalitv between the major research 
thrusts identified in the independent evaluations carried out bv 
the Bellasio Task Force. bv TAC and bv ICRAF. 
Importantly, all three programmes recognize the point made 
earlier that trees play an important role in a wide range of land 
use systems, and have potential to make a significant 
contribution to maintaining agricultural productivity; to meeting 
fuelwood, tree fodder, fruit, pole needs; to income generation; 
and to protection of crops, livestock and water resources. These 
topics will be a major thrust of both forestry.and agroforestry 
development in the coming decade. 
10.2.3. Areas of Forestrv Research That Would Not Be 
Covered bv the CGIAR 
From the outset of the dialogue concerning the entry of 
forestry and agroforestry into the CGIAR system, it has been 
acknowledged that the CGIAR cannot take on all areas of forestry 
and agroforestry research. Specifically excluded from the TAC 
recommended research agenda are: 
a) Research that TAC deems as not relating directly to, or 
not having high priority in terms of, the mission and 
goals of the CGIAR System; 
b) Research on topics which, despite their relevance to the 
CGIAR mission and goals, are of a nature such that the 
System has no particular comparative advantage; 
cl Adaptive research. 
Table 10.2. Comnonality of research thrusts. 
AS DEFINED BY THE RELLAGIO TASK FORCE AS DEFINED BY TAC AS DEFINED IN ICRAF’s RESEARCH AGENDA 
1. Role of forests, uoodlands and on-farm 
trees in contributing to agricultural 
productivity and sustainable land use 
(including soil fertility, microbiology, 
mycorrhizal organisms, role of N-fixing trees, 
pests and diseases). Tree management systems: 
both intercropping and monoculture. 
2. Conservation, selection, breeding and 
improvmt of HPTS, particularly N-fixing 
species for on-farm agroforestry, wasteland 
reclamation fuelwood, fodder, cash crop tree 
farming and industrial planting. 
3. Natural forest ecology management and 
conservation of biodiversity. 
4. Utilization and forest products research: 
(a) Timber testing 
(b) Forest products engineering 
(c) Improved understanding of potential of 
underused minor forest products. 
5. Socioeconomic policy research: 
(a) w, e.g., irrproved understanding of 
underlying causes of deforestation, 
agricultural settlement, land tenure policies, 
intersectoral linkages. 
(b)-m, e.g., incentives for reforestation, 
equrty and gender issues. 
1. Rote of forests, woodlands and on-farm 
trees in contributing to agricultural product- 
ivity and sustainable land use (as per Sellagio 
including soil fertility, soil microbiology, 
mycorrhizal organisms, role in N-fixing trees, 
including both intercropping and monocultures 
and selected areas of pathology/ entomology. 
2. Conservation of woody germplasm. 
Selection, breeding and improvement of HPTS 
(for a wide range of situations) (as per 
gellagio). Specie1 em@asis on nitrogen-fixing 
trees. 
3. Selected areas of natural forest ecology 
and pwn management that can benefit from 
centralization (e.g., modeling of growth and 
yield, gap studies, autecology of individual 
species). This could be linked to regional 
research networks covering, for example: 
(a) adaptive research relating to some of the 
silvicultural options for natural forest 
management 
(b) adaptive silvicultural research relating 
to, e.g., planting, fertilizing, weeding, 
thinning, pruning for intensive biomass regimes 
and/or wider-spaced cannercial plantation 
forestry.* 
4. Selected areas of utilization relating to 
improved prospects for utilization of so called 
minor forest products fran natural forests 
(bamboo, rattan, etc.). Smal I -scale rural 
enterprises, particularly related to use of 
farm and comnunity tree outputs. 
5. Policy research both macro and micro as 
defined by Bellagio (see 5(a) and 5(b). 
1. Role of trees in contributing to 
crop/livestock productivity, sustainable land 
use. Soil fertility use of tree/foliage/ 
mulching, N-fixing, soil mycorrhira 
associations. Selected areas of 
pathology/entorology. Primary emphasis on 
intercrominq ktt excluding monocuttures. 
Emphasis on nongazetted forest lands. 
2. Genetic resources selection, breeding and 
improvement of MPTS for agroforestry systems as 
per gellagio but excluding industrial species. 
3. Tree management systems in intercropping 
situations (pollerding, coppicing, etc.) and 
for farm woodlots where these are integrated 
into the farming systems. Excludes industrial 
plantation silviculturel management systems. 
5. Socioeconomic policy research (mainly at 
the micro level), special emphasis on: 
l Land tenure 
l Equity 
l Gender 
l Cash crop potential 
l Pricing policies 
(as per 5(b) of Eellagio) 
- 
* Such adaptive research networks would be similar in approach t0 ICRAFts AFRENA agroforestry regional networks in Africa. 
L . 
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10.2.3.1. Research Topics That Do Not Fit Within the CGIAR 
Mission and Goals : 
The mission and goals of the CGIAR relate to improvement 
of the lives of poor people in developing countries and to 
increasing the sustainability of the production systems on which 
they rely. There are certain types of activity (particularly, 
those related to, for example, large scale, primarily export- 
oriented, industrial timber production, harvesting and 
processing) that do not conform sufficiently to the mission and 
goals of the CGIAR to be included in the agenda. 
While such activity can provide jobs for poor people, the 
relationship is less direct than in the case of other activities. 
. Thus, there are other priority areas which can have a more direct 
and a greater impact on the welfare of poor people. These were 
given higher priority in the proposed agenda. For these same 
reasons TAC has excluded areas of research such as road 
construction, timber resource inventory and monitoring 
techniques, large scale industrial processing and wood 
utilization, logging, extraction methods, and marketing of 
products such as timber/pulp and paper. It is emphasized again 
that exclusion of these topics does not imply that TAC thinks 
they are unimportant. 
10.2.3.2. Areas of Research in Which the CGIAR Has No 
Snecial Advantase. 
For some areas of research, e.g. remote sensing, forest 
inventory, satellite monitoring and global climate change 
studies, the CGIAR, at this point in time, has no special 
advantage. There are many well-established international 
scientific institutes already working on these topics. 
This point also applies particularly to improved 
understanding of natural forest ecosystems (a high priority for 
many of the agencies interested in natural forest conservation). 
It is difficult within the framework of CGIAR's current 
priorities and strategies mandate to develop a case for long 
range and diffuse scientific inventory research aimed at 
developing better understanding of the interactions of the 
literally thousands of tropical forest plant, insect and animal 
species. 
While understanding such interactions is indisputably of 
importance to future generations, there are other agencies such 
as XUCN, the Conservation Foundation, WWF, WRI and others that 
already are working actively on a more concerted international 
effort to understand and to protect the biological diversity of 
tropical rainforests and to minimize the risk of species 
extinction. While the CGIAR System has collaborated, and should 
continue to collaborate with such groups, it has no particular 
advantage in these areas, and there are other areas of research 
which have greater direct priority in terms of its mission and 
goals. 
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10.2.3.3. CGIAR Involvement in Adantive Research 
A high proportion of forestry research is species and site 
specific, is adaptive in nature, and therefore has a relatively 
small area for potential application. Much of the ongoing 
forestry research work in the tropics is conducted by national 
research institutions. They work on increasing the productivity 
and sustainability of specific existing natural forests via such 
techniques as controlling logging operations aimed at protection 
of natural regeneration, on in situ conservation of tropical 
forest resources, on nursery and establishment methods for 
specific species, and so on. This type of adaptive research 
would not benefit particularly from centralization and is . excluded from the research agenda proposed. On the other hand, 
some of the suggested CGIAR research related to methods of seed 
production, storage and germination, seed biology; methods and 
techniques for in situ conservation; tree establishment and 
silvicultural techniques, is included in the recommended agenda. 
The fundamental differences between strategic/applied and 
adaptive research and the fact that the CGIAR system would not 
play a major role in the latter area has led to concerns being 
expressed by some of the forestry community that the CGIAR will 
make only a limited contribution to forestry research. 
It is important to emphasize that there is a high degree 
of complementarity between strategic, applied and adaptive 
research along the technology continuum. Notwithstanding the 
argument that adaptive research is primarily a NARS/NFRS 
function, many CGIAR centres indirectly support adaptive research 
networks (e.g. CIP, CIAT, etc.) by developing complementary 
programmes with adaptive research groups through various 
collaborative mechanisms. The same is likely to apply to 
forestry and agroforestry research. 
To illustrate, effective in situ conservation of genetic 
resources of forest tree species by national institutes has 
benefited from a centralized input from FAO and could benefit 
from an input by IBPGR relating to such topics as: 
. Standards and advice on ex situ seed conservation 
l Methodologies for sampling techniques 
. Methodologies for computer-generated keys 
. Methodologies for assessing patterns of variation and 
planning collecting to cover ecogeographic ranges and 
maximize the capture of variation. 
Centralized CGIAR-supported research on clonal propagation 
and tissue culture methods would be of direct relevance to 
national and regional tree breeding and adaptive tree improvement 
networks. Similarly growth, yield and modelling studies carried 
out by a CGIAR-supported central forestry research institute 
could have significant implications for the design of adaptive 
research networks, for example, for testing alternative spacings 
for intensive biomass production. Centralized and CGIAR- 
, . 
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supported work on soil microbiology, nitrogen fixation and work 
on soil mycorrhizal associations would be of direct relevance, 
both to enrichment planting in natural forests and to improving 
the productivity of plantation monoculture regimes. 
Related to the above points, it should be kept in mind 
that: 
a) 
. 
b) 
10.3. 
there are many "grey areas IV along the continuum of 
strategic/applied/adaptive research, and the choice of an 
exact programme of research can only be made by the 
management and Board (and approved by TAC) once a specific 
institutional setting and budget range have been 
established: 
TAC emphasizes that it views the process of getting 
forestry and agroforestry research firmly established in 
the CGIAR System as an evolutionary one that will involve 
a process of successive iterations as the system evolves. 
Thus, the detailed research agenda discussed below can 
only be considered illustrative of the specific types of 
research problems which will be addressed. 
TAC fully recognizes the importance of working closely 
with the rest of the world community involved in forestry 
and agroforestry research. Recognizing this point, 
Section 10.7 of this paper deals with the topic of 
complementary programmes in more depth. 
Overall Otierational Strateav and Plan for Incornoration of 
Forestry and Aaroforestrv into the CGIAR Svstem 
TAC has proceeded in an evolutionary way as it moved 
toward defining an optimum overall strategy and plan for 
incorporation of forestry and agroforestry into the CGIAR System. 
Part of the process involved definition of an appropriate 
research agenda. This was discussed in the previous section. A 
second part of the process, covered in this section, was to 
develop an overall strategy for implementing the agenda within 
the CGIAR System. 
The suggested overall strategy includes four main 
elements, two of which focus on regional and national level 
research activity, and two on global .activity (see Table 10.3). 
As discussed earlier, the main focus will be on regional/national 
research. For purposes of this initial assessment, TAC assumed 
that about 70% of the activity would be in the regional and 
national component and about 30% in the central component. A 
brief overview of the components follows, with detailed 
discussion of each in Sections 10.4 and 10.5. 
c 
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Table 10.3. 
-tGiAR $‘OLKEMEYT 
SCOPE”‘-OF ACTIVIW :’ 
REGIDRAL/NATIDNAL 
GLOBAL 
Pronosed Four-Pronged Annroach to 
Forestry and Asroforestrv Research in the 
CGIAR Svstem 
:MEV~fiCTfVfT~ : : .... .. .:: 
: .(or:jncorporeti~on of,- . . . j’. 
ex~stingsctivity .: 
in :‘the-CCIAR ~System) 
Contractual and/or colLaborative 
research uith selected regional, 
national, and specialized forestry 
and agroforestry research 
institutions and networks; (uith 
outposting of scientists from the 
neu central mechanism and possibly 
from existing CGIAR centres); (see 
Section 10.4.) 
Creetion of a centralized 
mechanism that uould: 
serve as a focal point for 
iorestry and agroforestry research 
in the system; 
l do hands-on research (strategic 
and some applied); 
l contract and cottaborate uith 
national and regional institutions 
(making the link to applied and 
adaptive research) 
l develop an international 
database for use by the uhole 
CGIAR System and national and 
regional organizations/scientists 
l provide training and other 
centralized services as deemed 
desirable as the system evolves; 
(See Section 10.5.) 
.EXISTIMG ‘IARCS T :. 
.‘. 
.: . . .. 
Expanded forestry/agroforestry 
(FAF) research in selected 
IARCls, e.g., IITA, CIAT, 
ICRISAT, ILCA, ICARDA, with scme 
AEZ focus; (expanded interaction 
of these prograrmses with 
regional and national centres 
and uith a central CGlAR FAF 
mechanism); (See Section 10.4) 
Strengthened FAF research 
capability and capacity in 
IFPRI, IBPGR, and ISNAR, to be 
built up gradually and initially 
with some flexibility to 
determine the mix of activities 
in these centres vs. in the 
proposed central FAF mechanism; 
(IFPRI already is moving ahead 
uith its involvement and is 
planning an international 
uorkshop on forestry and 
agroforestry research for 
February of 1591 to better 
define its potential role in 
relation to that of the neu 
centre; it should be noted that 
uhile these activities are 
listed here as global, they uill 
have to have a very specific 
national/regional focus in many 
cases): 
10.3.1. Regional/National Activities 
Recognizing that the bulk of CGIAR-sponsored forestry and 
agroforestry research should be carried out at the regional and 
countrv levels, TAC recommends that the CGIAR initiative should: 
. Assist selected CGIAR centres, particularlv those with 
relatively clear regional asroecolosical mandates, 
such as IITA, CIAT, ICRISAT, ICARDA and ILCA, to become 
more involved in research related to "trees in land 
use"; 
. undertake contractual and collaborative research with 
national and resional research institutions (both 
forestrv and agriculture). The main thrust of CGIAR 
supported research at the regional and country level 
would relate to activities as defined earlier by TAC, 
e.g. tree improvement, crop/livestock/tree 
interaction, natural forest management and 
conservation, and forest policy and socio-economic 
research. 
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10.3.2. Global Activities 
In order to support the above national and regional 
research activities, TAC recommends that the CGIAR: 
. Strengthen the forestry and agroforestry capability of 
IBPGR (the areas of woody germplasm collection and 
evaluation), IFPRI (in the areas of macro-economic 
forestry and agroforestry policy), and ISNAR (in the areas 
of strengthening national and regional forestry and 
agroforestry research institutions): 
. Develop a centralized mechanism that would act as a focal 
point for forestry/agroforestry research and backstop 
regional/national research supported by the CGIAR. The 
central mechanism would also undertake 
contractual and collaborative research with both national 
forestry and agroforestry research centres and support 
network research. More specifically, the proposed central 
CGIAR mechanism might have the following illustrative 
functions: 
- Serve as a focal noint for forestrv and aaroforestrv 
research in the CGIAR System, with responsibility for 
linkages with Centres, regional/national institutions, 
FAO, etc., engaged in forestry and agroforestry 
research and research support. 
- Carrv out hands-on research in areas identified by TAC 
and by the implementing agency and the new board of the 
central mechanism. 
- Strensthen national and reaional forestrv and 
aoroforestrv research canacitv and activitv through 
contractual and collaborative relationships with 
existing research institutions and networks. 
Researchers in the central mechanism would be actively 
involved in this work and in networking activity 
which would focus initially on strengthening of on- 
going forestry/agroforestry networks and programmes 
that meet the CGIAR's criteria; 
- collaborate with non-CGIAR institutions involved with 
technical assistance and institution buildinq in the 
areas of forestry and agroforestry; 
- Develon data base and research information 
dissemination functions in close collaboration with 
other groups involved in this type of activity; 
- Undertake and/or sponsor research trainina activities: 
- Other functions as needed and deemed appropriate as the 
programme evolves. 
L 1 
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From early on, TAC considered it logical that ICRAF might 
be approached to become the central mechanism in the overall 
initiative, since this could involve cost savings and could speed 
up the process of implementation of many of the recommended 
thrusts. 
10.4. Regional Research Thrusts and Institutions 
This section provides an overview of the resional thrusts 
which TAC identified as illustrative of what might be included in 
the overall CGIAR initiative in forestry and agroforestry. It 
shquld be emphasized here that the main reason for carrying out 
this regional assessment is not to recommend a specific research 
. agenda for the regions (which can only emerge from more in-depth 
consultation at the regional and national levels), but rather to 
provide some indicative programmes and to provide the background 
for defining the nature and structure of a central mechanism to 
support the regional activity, and for estimaFing a rough order 
of magnitude budget for the CGIAR initiative. 
10.4.1. Main Tonics Covered in Regional Thrusts 
The illustrative regional research thrusts which emerged 
from the TAC assessment are summarized in Annex IV, Tables 1. 
The areas discussed are: 
. Aaroforestry including agroecological zoning/land use 
capability/m&hodology and applied research, component 
interactions in agroforestry systems, root symbiosis, 
(e.g. N-fixing symbiosis), moisture competition effects on 
crops and trees, on-farm tree management/silvicultural 
methods. 
l Collection/characterization/evaluation of woodv aermnlasm, 
including methods of seed production and germplasm 
conservation. 
1 Several recent studies provided the basis for defining possible regional research thrusts. This 
analysis built particularly on those regional research studies that involved intensive interaction between the 
implementing agency of the study and national/regional forestry and agricultural research institutions. The 
main studies used include: 
. A Uorld Bank/FAO study carried out in 1981 of emerging developing-country research priorities 
. Five IUFRO/SPDC regional workshops carried out in conjunction with national forestry research 
institutions in the Asia, Africa and Latin American Regions 
. Severat earlier comprehensive reviews by FAO of research needs in the regions. 
. Nuaarous reports by bilateral program of e.g. CTFT, CSIRO, USAID, IDRC, ODA, GTZ, DANIDA, FINNIDA, 
SIDA, IDB, ADB and others. 
. Past studies (mainly in Africa) of agroforestry research priorities by ICRAF, uhich has ma& a 
special point in developing its own research agenda, of interacting with national, mainly, 
agricultural research institutions. 
. Studies carried out in 1987/M! by the Oxford Forestry Institute in conjunction uith national 
forestry research institutions in East, Southern and &stern Africa. 
. The report of the Bellagio International Task Force on Tropical Forestry Research (1988) which 
consulted widely with both national and regional forestry and agricultural research institutions 
and prepared uorking papers on regional research thrusts. 
. A TAC/CGIAR Interim Expansion paper which is an input to the revised CGIAR Strategies and Priorities 
Paper due in 1992. 
, . 
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l Genetic improvement of multinurpose tree species, 
including provenance selection, breeding, and evaluation. 
. Forest conservation/manasement and silvicultural research, 
including agroecological zoning/forest land use 
capability, standardized methods for biological research 
gap studies, soil microbiology, biomass and nutrient 
cycling, silvicultural growth/yield and other modelling 
studies and applied research aimed at improving the 
productivity of natural forests and plantations. 
. Policv and socio-economics research, including improved 
understanding of the underlying causes of deforestation 
and of policies that would encourage people's involvement 
in conservation and sustained yield management of natural 
forests and accelerated rural afforestation. 
In,the area of agroforestry, a deliberate attempt was made 
to build on the ongoing and planned programmes for expansion of 
agroforestry research by some of the existing IARCs (particularly 
CIAT, IITA, ILCA and ICRISAT). Where possible, these proposed 
IARC agroforestry programmes were set within the framework of the 
four main agroforestry research thrust identified in ICRAF's 
"Strategy to 200011 document. 
. Agroforestry land use systems 
. Component interactions in agroforestry systems 
. Multipurpose tree germplasm improvement 
. Agroforestry policy/institutional issues 
The likely interest of IBPGR, IFPRI and ISNAR in 
supporting regional agroforestry/forestry research was also 
recognized and account taken of the potential of these three 
centres to contribute as follows: 
IBPGR: Collection and evaluation of woody germplasm 
IFPRI: Policy research 
ISNAR: Strengthening of research management and management 
training 
The above centres are in the process of planning 
incorporation of forestry into their programmes. 
for 
10.4.2. National and Reaional Research Institutions' ' 
An analysis of regional institutions involved in 
forestry/agroforestry research is set out in Annex V. 
Illustrative examples are given of some of the more obvious 
national and regional forestry and agricultural research 
institutions with which a centralized CGIAR forestry/agroforestry 
’ See earlier TAC study, ~~International and regional organizations and networks involved in tropical 
forestry research: A stock taking.” May 30, 1989. 
2 See TAC/RMFA Panel draft: “National forestry research systems in developing countries.” June, 1990. 
4 * 
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research centre(s) might want to collaborate 
research areas. 
in each of the major 
It should be emphasized again that this only is an 
illustrative exercise. The purpose is not to suggest that the 
institutions identified here would be the only ones with which 
the CGIAR would be concerned (or alternatively that it would 
collaborate with all of them). The purpose was, first, to 
illustrate the wide range of institutions that are involved in 
forestry and agroforestry, and second, to provide a basis for a 
discussion of likely costs of regional programmes and the likely 
administrative and financial mechanisms that would need to be put 
in place for contractual, collaborative or other research 
linkages between a central institute(s) and research agencies in . specific regions. 
In both Asian and Latin American countries, and also in a 
few African countries, it is possible to identify some leading 
NARS/NFRS that could play a role as nodes for CGIAR-funded 
regional networks, or as potential implementing institutions for 
contractual research in situations where research results would 
benefit several countries in a region. Examples are FRIM in 
Malaysia which has well-developed research capability in the 
utilization of lesser known species. This research is of wide 
applicability in the Southeast Asia region. The work of EMBRAPA 
in Brazil.on technologies for reforestation of acid forest soils 
is of particular relevance to other Latin American countries. 
The work of FRC Zimbabwe, which has had more than 20 years 
experience of tree breeding and improvement programmes, 
originally in industrial species but more recently on 
multipurpose species, is of wider applicability in the SADCC 
region countries of Africa. 
However, it also is clear from FAO studies and the 
Bellagio Task Force work that the opportunities for effective 
research networking in both forestry and agroforestry will be 
severely constrained for many years to come by the weakness of 
many national agriculture and forestry research institutions. 
It follows that a substantial input of @'enablingV* 
technical assistance will be necessary if research networks in 
forestry (and agroforestry) are to be successful and are to meet 
the types of criteria defined for successful networks. 
10.4.3. Reaional Experience of the CGIAR Centres 
Some CGIAR centres (e.g. CIAT, IITA, ILCA, ICRISAT, 
ICARDA) have ongoing involvement in some aspects of agroforestry 
research, particularly related to selection and evaluation of 
nitrogen-fixing MPTs for incorporation into farming systems and 
their potential to contribute to soil fertility and livestock 
fodder needs. 
1 ‘International and Regional Organizations and Nehvorks involved in Tropical Forestry Rcscanzh: A Stocktaking” TAC 
AGRIAR/89/7 June 19,1989. See Annex V. See also recent Annual Reports of ICRISAT, ILCA, IITA and CIA’I’). 
. 
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TAC notes CGIAR centre proposals for expanding their work 
in this area. 
Given the current dialogue within the CGIAE System about 
the possibility of some of the existing Centres taking on an 
expanded resource management oriented research agenda and 
possibly becoming so-called "ecoregional centres", consideration 
could be given to the possibility of some of the existing 
Centrels becoming focal points for implementation of 
regional/agroecological-focused resource management research 
activity relating to forestry,. agroforestry and agriculture. 
. 
10.4.4. Experience of Existing Snecialized Oraanizations 
A key point emerging from the analysis is that, in each of 
the three major regions covered, there already exist well- 
developed "twinning8@ arrangements between national forestry (or 
agricultural) research institutions in developing-country regions 
and long-established specialized agriculture/forestry research 
centres, mainly in the developed world but also in some 
developing countries. These centres have expertise that is 
highly relevant to both tropical forestry and agroforestry 
research. In many cases, they could implement parts of the 
overall CGIAR forestry/agroforestry programme more efficiently 
and effectively than the new centralized mechanism. Thus, 
contractual and collaborative arrangements need to be considered 
in such cases. Examples of such agencies are presented in 
Table 10.4. 
10.5. Institutional Ontions for a Centralized 
Mechanism in the CGIAR Forestrv/Aaroforestr 
Initiative' 
TAC started with a "clean slate" approach, i.e. assuming 
no institutional constraints and existing mechanisms. The 
objective was to design a central mechanism within the four 
pronged approach to forestry/agroforestry which could effectively 
and efficiently address the research topics identified as having 
high priority and high potential for making major contributions 
to resolving issues that directly relate to the mandate and goals 
of the CGIAR System. In looking at alternatives, TAC considered 
the premises and assumptions outlined in Section 10.1 and assumed 
an upper limit on annual resources of about $40 million, which 
was the target set for incremental funding for forestry/ 
agroforestry research by the Bellagio II Task Force, minus $10 
million which could go to funding research in the subject areas 
not taken on by the CGIAE. (see Annex VII for an illustrative 
budget breakdown by regions and key institutions. 
’ See TAC/RMFA Panel Paper. “Comparing Institutional Options for Incorporating For&try and Agroforcshy into the CG System.” 
August 14,1!WQ. 
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Table 10.4. Examnles of snecialized aaencies involved in 
forestrv and asroforestrv research 
. 
CSIRO and ACIAR have strong linkages with nationai research institutions mainly in Asia and Africa ir 
relation to its prograrmses and for selection and improvement of Australian tree species suitable for 
agroforestry and other purposes 
Tata Energy Research Institute in India which is a leader in energy-related (including fuelwood) 
research 
CTFT in France, which has well-deveioped linkages with national research institutions in mainly Uest 
Africa and long experience in both naturaL.forest management and arid zone forestry/agroforestry 
research 
OXFORD FORESTRY INSTITUTE (UK), which has welt-developed linkages in all three regions and special 
expertise in the areas of collection/evaluation of woody gernplasm WPT, breeding and inprownent, 
policy research needs of both forestry and agroforestry and tropical silviculture 
ITF, Puerto Rico, has research in regeneration and management technologies for secondary tropical 
forest 
CATXE in Costa Rica, which has experience in the areas of MPTS, coswnunity and agroforestry research 
UINROCK INTERNATIONAL, which, with USAID support, has developed strong linkages with Thailand and 
national forestry research institutes in several Asia region countries, with special reference to 
selection and improvement of MPTS for agroforestry and other purposes 
IDRC, which has developed research netuorks for selected species (e.g. bernboo, rattan in Asia) and 
agroforestry research trials in several African and Latin American countries 
NFTA in Hawaii, uhich has strong linkages with national institutions and regional CGIAR centres in 
relation to breeding and evaluation of N-fixing MPTs 
ICIMOD in Nepal, which has a multidisciplinary research team working on inproved understanding of 
policy options and improved technologies for sustainable land use in upland watersheds 
THE EAST-UEST Centre in Hauaii uhich has carried out many socioeconomic policy and other research 
studies of relevance to countries in the Asia/Pacific region 
ITT0 in Japan, uhich is developing linkages with forestry and policy research institutes in 
Indonesia, Philippines, etc., and has sponsored a number of significant studies 
The options considered for a centralized mechanism include 
those which take into account a) the existence of ICRAF as a 
major actor in the agroforestry field (with an annual budget this 
year of about $10 million): b) the potential for a CGIAR System 
where some centres would move more toward a regional agro- 
ecological mode; and c) the interest of some in seeing a more 
decentralized, regional approach to forestry research within the 
system with separation of forestry and agroforestry research. 
The options are summarized in Table 10.5. The details of the 
models are shown in Annex VI. A comparison of estimated orders 
of magnitude for capital and operating costs are shown in 
Table 10.6. 
5. Alternative central mechanism(s) for dealing with the global elements of the proposed CGIAR forestry and 
sgroforestry research initiative. 
wTIaN A DPTION B opTloN c OPlIaJ D OPTIOU E 
An Integrated Separate ICRAF and Three Regional 
ForestryMgroforestry a Global Forestry 
Three regional, A Global Centre 
Hands-on Forestry agroecological with No Hands-on 
Research Centre Centre Research Centres research centres Research function 
uith No Global (RARCs) (the IUFROISPDC 
Centre Model) 
This model provides This model takes This model is one Three regional, This IUFRO/SPDC 
the TAC's view of the ICRAF as laid out that uas considered agroecological model consists 
(global) research in its "Strategy to by the earlier TAC research centres essentially of a 
centre needed to 200011 and then Forestry Panel. It (RARCs) building on central council 
support the proposed develops a separate envisions two sub- existing IARCs mechanism that 
regional progrmnse, central forestry options: one (e.g., CIAT, IllA, would act as a 
starting with a clean mechanism that includes the ICRISAT) with no broker, a 
slate approach. would deal with all establishment of at global forestry or facilitator for 
other suggested least three agroforestry creation of 
topics. regional forestry centres. networks, and a 
centres, 4th central training 
agroforestry being and data base point 
handled separately for forestry. It 
by the existing is assused that 
IARCs and ICRAF. agroforestry would 
continue to be 
handled by the 
IARCs and ICRAF. 
It would be similar 
to the Tropical 
Forest Research 
Council recormiended 
by the Bellagio 
Forestry Research 
Force. 
. 
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Table 10.6. Summrized comparison of the capital and operating costs of various institutional 
options for incorporation of forestry and egroforestry into the CGIAR System 
‘opr$m. ‘i :.: . . .. . . . : .:..: :.;., 
:..- 
I.::..-;,.:::..: :.: ...... .::.... 
.:: . . . .,,., :. : 
“AU _ An integrated forestry/agroforestry centre 
as recornsended by TAC 
ngs1 - Separate agroforestry and forestry centres 
(leaving ICRAF as placed and adding a separate 
forestry research centre 
(a) ICRAF as is planned by 1995 
(b) Separate forestry research centre 
I-------------------------------------------- 
Total cost of Option 6 20 41 
WC” - ICRAF as planned by 1995 plus three 
separate forestry research centres 
(a) ICRAF as p!anned by 1995 
(b) Three regional forestry reserach centres 
(no centralized forestry centre) ,-------------------------------------------- 
Total cost of Option C 
“pa - Three regional egroecological research 
centres (no ICRAF and no centralized forestry 
research centre). Total Cost of Option D 
(a) ICRAF as planned by 1995 
(b) A small International Forestry Research 
Council uith no hands-on research function (the 
IUFRO/SPDC model) 
Total cost of Option E 5 50 
.: @pita1 T&t 
:(lJSS niillion) 
20 25 
lt 
--------------- 
5 25 
45 33 
--------------- 
50 
15 
?iuiusl Operating 
;costs :. 
‘CUSS -mi.lL ionj 
25 
16 
---------------- 
58 
40 
25 
25 
(45 mi 11 ion core 
and $20 million 
contractual 
research 
l . 
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10.6. TAC's Evaluation of Institutional Options for the Central 
Mechanism 
The previous section (and Annex VI) described briefly five 
different institutional options for the central mechanism(s) for 
guiding the overall TAC recommended CGIAR initiative in forestry 
and agroforestry. In the present section the relative merits of 
the different models are assessed and the reasoning behind TAC's 
decision to recommend Option A (the integrated forestry/ 
agroforestry model) is indicated. 
Two basic points should be kept in mind when reviewing 
TAC's assessment of the models: 
. . For each model, there is an almost infinite number of 
permutations in terms of size, staffing, growth 
pattern, etc. TAC has attempted to define five 
generically different options for achieving the 
objectives set (related to subject coverage, 
geographical distribution, and relationship to ongoing 
and planned activity). For the many reasons suggested 
in the text, the models are only illustrative of the 
possibilities for each option, as are the budget 
estimates. The details will be defined in the 
implementation phase, once the CGIAR has decided on the 
basic model it prefers to follow; 
. TAC recognizes full well that whatever option is 
chosen, .it will involve an evolutionarv orocess, - 
starting small and growing larger as progress is made; 
the numbers provided are targeted for 1995. However, 
it is fully recognized that actual growth for any given 
model might vary considerably from the assumed pattern. 
10.6.1. Evaluation Criteria and Considerations 
fin evaluating the different institutional options for the 
centralized mechanism(s), TAC developed a set of criteria which 
were derived from a) the general conditions and trends in world 
forestry discussed in Section 10.1.1; b) the premises and 
assumptions discussed in Section 10.1.5; c) the basic conditions 
for sound science and solid research which have been the 
cornerstones of CGIAR success in the past; and d) the criteria 
used previousty by TAC in evaluating-the institutional options 
for forestry. 
The criteria and considerations developed include the 
following (not listed in anv order of nrioritvl: 
’ !3ce “Institutional options for entry of forestry into the CG system.” TAC Forestry Panel, Phase III, March, 1990. 
I . 
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1. Consistency with general development trends in 
forestry 
. is the option consistent with TFAP, Bellagio, and 
general trends in Official Development Assistance? 
. is the option consistent with the general trend toward 
integration of fields dealing with land use? 
2. Coverage of priority issues, i.e. relevance 
. does the option deal as effectively as possible with 
the priority problems that exist, such as containing 
deforestation? 
. does the option adequately consider equity and gender 
issues? 
. what is the likelihood of achieving early research 
results that will affect a large number of developing 
country persons? 
3. Scientific quality and integrity 
. does the option involve hands-on research? 
. how easy will it be to achieve and maintain high 
scientific standards? 
4. Flexibility in light of an evolving CGIAR structure 
. what is the relative flexibility in terms of being 
adjusted to, for example, a system based on 
ecoregional centres? 
5. Involvement with, and contribution to existing 
national or regional research institutions 
. how well can the various options deal with national 
and regional research institutions? What are the main 
contributions which the centre(s) can make? 
6. Involvement of existing CGIAR centres 
. which options are particularly tuned in to cooperation 
and involvement with the existing centres? 
. what mechanisms can be introduced easily to insure 
coordination among organizations and programmes? 
7. Giving a clear identity and focus to CGIAR forestry 
and agroforestry research 
8. Avoiding disruption of ongoing activity and programmes 
9. Contribution to training developing country 
researchers 
. how do different options compare in.terms of training 
researchers and providing support for them through 
self-learning activities, technical guidance, and 
advisory services? 
lO.Cost considerations 
. which is most cost effective and efficient? 
. what are the relative investment costs of the options? 
. 
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10.6.2. TAC's Assessment of the Options 
Table 10.7. summarizes TAC's assessment of the models or 
options for the centralized mechanism(s) that would drive the 
recommended overall strategy and plan for forestry and 
agroforestry in the CGIAR System. TAC concludes that O&ion A, 
an intecrated forestrv/aaroforestrv centre would be the most 
atxxonriate central mechanism to coordinate and suide the overall 
CGIAR initiative in forestrv and aaroforestrv The budgetary 
implications of Option A are set out in Annex'VII. 
TAC also concludes that ICRAF, with modifications to its 
mandate, programme and structure, could become the,recommended 
centre, provided that ICRAF's Board and Management : . 
a) Adopt a revised mandate that incorporates the areas of 
research included in the recommended CGIAR research 
agenda; 
b) Are willing to accept a change in name which reflects the 
broadened mandate; and 
cl Prepare, in consultation with TAC, a revised strategic 
plan, a medium-term plan, and an organizational plan that 
would then be subject to the normal CGIAR procedures. 
In the event that ICRAF is not interested in taking on the 
role indicated above, the CGIAR should take steps to establish a 
new integrated forestry/agroforestry centre to spearhead the 
four-pronged approach. 
10.7. Strenatheninc National Research Caoabilitv to Work with 
and Benefit from CGIAR Supnorted Research Activities 
Earlier TAC discussions have focused on the need for 
improved institutional and financing mechanisms that would a) 
provide a more systematic framework for mobilizing technical 
assistance for strengthening of national research capability and 
b) relieve the CGIAR of the financial burden of what is 
essentially technical assistance rather than research activity. 
The key elements of an improved financial and 
institutional mechanism are considered to be: 
a) An increased level of untied multilateral funding that- 
could be mobilized rapidly in support of CGIAR networks 
that require a significant input of enabling assistance: 
b) An institutional mechanism that could identify the 
staffing and resource needs of such networks and then 
assure that these needs are systematically brought to the 
attention of donors, e.g. during Centres Week: 
1 See Annex VIII for details on an informal dialogue uith ICRAF representatives and donors. 
, 
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Table 10.7. Relative merits of alternative central institutional mechanism(s) for the proposed CGIAR forestry and agroforestry research initiative, 
OPTlOBS 
II 
OPTIGN A OPTlOW B OPTION C U’TIOW b OPTION E 
Integrated Separate ICRAF and a Three Regional Hands- (At least) Three A Global Centre uith 
CRITERIA 
Forestry/Agroforestry Global Forestry Centre on Forestry Research Ecoregional Research No Hands-on Research 
Research Centre Centres with No Global Centres Focussing on Ftition (the 
Centre; ICRAF remains Ecosystem Issues IUFRO/SPDC Model) 
1. CONSISTENCY WITH Good, since it fits the less favourable Same as for B, but This option uould 
GENERAL DEVELOPMENT 
Least effective, since 
direction in which many than A, because forestry good in terms of have the advantages (a) it would not be an 
TRENDS IN FORESTRY developing country development is moving giving more balanced of A, but with more integrated model and 
national government more towards closer focus to regional balanced regional (b) it would have no 
forest policies and ODA integration with forestry issues; sensititivity central capacity to do 
support for forestry is agriculture; this model than A; it would strategic research 
going, i.e. touards would require strong more effectively related to main issues 
integration of forestry integration and integrate forestry and their definition; 
and agriculture and the coordination mechanisms; and agroforestry 
role of trees in land the need for a nulti- with other areas of 
use strategies; disciplinary approach to resource management 
both agroforestry and (soil, water, etc.); 
forestry research 
planning implies 
considerable duplication 
in staff structure and 
research agendas; 
2. CWERAGE OF Good - e.g., Less favourable Same problem as uith This option would Same as for item E 
PRIORITY ISSUES, deforestation is a than A. There would be model 6, although have the advantages 
i.e., RELEVANCE 
above; 
problem which requires need for substantial sensitivity to of model A, but with 
(e.g., containing an integrated approach coordination mechanism regional problems more regional 
deforestat ion; involvign agric./ to avoid overlap in the would be better; sensitivity and 
poverty alleviation; agrofrest/forestry. case of most priority improved integration 
food and energy Same is the case uith issue areas; with other areas of 
security: enploynimt most other key forest research management; 
3. SCIENTIFIC Would require tight Potentially more focused Same as for B, but Same as for A, Most difficult to 
QUALITY AND IWTEGRlTY supervision and than A; however, this even more centres in although there would control scientific 
OF PRCJGRACMES controls to avoid model would require which scientific be more centres quality, since this 
breadth at the expense control and supervision quality and integrity requiring control uould be the most 
of depth; contribution of two centres rather would need to be and supervision; 
could be signficant in 
diffuse of the models, 
than just one; monitored and and there would be non 
terms of new contributions could be controlled; hands-on research as a 
breakthroughs; as great as in the case basis for developing 
of A; standards of control; 
I 
Table 10.7. continued 
OPTION A 
Integrated 
Forestry/Agrofsrestry 
Research Centre 
Relatively good 
flexibility; it actually 
could evolve into an 
ecoregional centre, if 
that is the way the 
System goes; 
Since much of the 
ongoing work is done 
through integrated 
prograrnses (e.g. Asian 
and CATIE MPTS 
Networks), this model 
uould fit well with 
existing national end 
regional prograrrmes; 
Would depend on 
progratmning details; 
could be strong or weak 
depending an contacts 
made and agreements 
reached; 
OPTIOR B 
Separate ICRAF and a 
Global Forestry Centre 
Less flexible 
than A, since there 
would be two centres 
with narrow and 
specialized mandates; 
This model could 
encounter problems of 
coordination in dealing 
with reg./nat. programs, 
e.g., which of the two 
centres would deal with 
Asian HPTS network, with 
CATIE Madelena project, 
etc.? It might be 
stronger in agroforestry 
in terms of the 
countries involved in 
ICRAF networks; 
Should be about the same 
as model A in terms of 
effective interaction 
with existing centres; 
would be less flexible 
if the System moves more 
towards ecoregional 
mares; 
OPTION C 
At Least Three 
Regional Hands-on 
Forestry Research 
Centres with No Global 
Centre; ICRAF remains 
Somewhat better than 
B, since some thought 
would already have 
been given to regional 
ecosystems in these 
centres; 
Would ba good in terms 
of being on the ground 
in the regions; this 
model would still 
suffer from the 
inherent problems of a 
separation between 
forestry and 
agroforestry. Such a 
separation does not 
exist in many regional 
and national 
progranmms that are 
now dealing with 
social forestry; 
Should be positive, 
since the centres 
would already be 
regional and somewhat 
more oriented towards 
ecosystem and land use 
issues addressed by 
existing centres; 
OPTION D 
At Least Three 
Regional, 
Agroecological 
Research Centres 
(RARCs) 
This model would be 
most flexible, since 
it already would 
have been oriented 
toward ecosystems 
approaches; 
This would be a good 
model in terms of 
working with 
national 
institutions 
involved with "trees 
in land use" 
research; 
More or less the 
same as for C; 
OPTION E 
A Global Centre with 
No Hands-on Research 
Function (The 
IUFRO/SPDC Model) 
Puite flexible and 
adaptable, since there 
would be only a 
minimun central 
facility and structure 
which would need 
adjustment or 
incorporation into new 
centres; 
Since the total focus 
of this program 
would be on the 
regions and national 
progratmses, this model 
would rate high in 
terms of interaction. 
However, the lack of 
hands-on research 
would limit its 
effectiveness in terms 
of working with NFR's 
on strategic research 
issues; 
Probably very little 
interaction, other 
than through workshops 
and through possible 
contractual work uith 
CGIAR centres; 
. 
Table 10.7. continued 
OPTidrs OPTlaI A OPTlOll B W’TIOY C OPTIOY 0 OPTlOll E 
CRITERIA 
7. GIVING A CLEAR 
IDENTITY TO CGIAR 
FORESTRY AND 
AGROFQRESTRY 
At Least Three Regional At Least Three A Global Centre uith 
Integrated Forestry/ Separate ICRAF and a Hands-on Forestry Regional, No Hands-on Research 
Agroforestry Research Global Forestry Centre Research CeiWes with Agroecological Fmetion (the 
Research Centres Centre No Global Centre; ICRAF lUFRO/SPDC Model) 
remains (RARCs) 
Good, if one agrees that Good if one thinks that Would be less Good, if one It would provide a 
the integrated approach the separation of favourable from a believes that the weaker image and 
to forestry/agroforestry agroforestry from global perspective, but integration of focus, since the 
is the way to go; forestry model is the would provide clearer forestry and ;central unit would be 
appropriate way to go; focus to forestry at agroforestry is the relatively small and 
(TAC does not think the regional level, if right way to go; would not be directly 
this is the case:; one believes that involved with research 
separation of forestry and identifiable CGIAR 
and agroforestry is the System achievements; 
right thing to do; 
8. DISRUPTION OF ON- The model does not No disruption to ICRAF Should be minimal Same as for C; Least disruption, 
GOING ACTtVIfY AND consider ongoing and its strategy for disrupt ion, al though however, could be since there would be 
PROGRAMMES activities and the future; there could there might be some significant no hands-on research, 
prograrmaes other than be some local local changes needed disruption for sane and the program 
those of the existing disruption or change uhere the regional of the existing basically would be 
CGIAR centres; if ICRAF required, depending on centres were located; centres involved; oriented towards using 
is considered, where the new forestry on-going national and 
safeguards would be centre would be regional prografmaes; 
needed to avoid serious located; 
disruption of ICRAFls 
ongoing agroforestry 
programnes; 
9. CONTRIBUTKM TO 
TRAINING OF 
DEVELOPING CWRTRY 
RESEARCHERS AND 
MANAGERS 
Depends on prograrmsing This model would be Abut the same as for About the sama as The major shortcoming 
(same for all models); good if one accepts the &I 8, although more model A, although it here would be the lack 
however, this model desirability of a regional sensitivity would be better in of hands-on research 
would make managers and separation of forestry would be introduced the sense that to use as 
researchers sensitive to from agroforestry; it into training activity; regional demonstration in 
the evolving trend would be not so good if sensitivities would training prograrmnes; 
towards research on ona accepts the trend be introduced; this problem could be 
integrated land use towards integration and overcaar by using 
management rather than a more holistic contracted persomel 
artificial separation, approach to land who actually are 
e.g. between forestry management and research involved with hands-on 
and ogroforestry; related to such; research and research 
management; 
. 
180 
. 
Cl A mechanism that would leave flexibility for bilateral 
donors either to contribute to such activity through a 
centralized mechanism or continue bilaterally to support 
individual research institutions should they so wish. 
10.8. Next Stens: TAC's Recommendations 
This section summarizes TAC's assessment of institutional 
strategies for incorporation of forestry and agroforestry into 
the CGIAR System. 
The main conclusion of the report is that the most 
effective way of dealing with priority forestry and "trees in 
land use" issues of concern within the CGIAR mandate and goals is 
to develop an integrated forestry/agroforestry approach. Such an 
approach would be more effective in addressing the underlying 
causes of tropical deforestation than establishing separate 
forestry and agroforestry centres, since the problems associated 
with deforestation can only be addressed effectively with an 
approach that involves close interaction between agriculture, 
agroforestry and forestry. The proposed approach would make a 
significant contribution to most of the research areas needed to 
underpin the Tropical Forest Action Plan, as identified by the 
Bellagio Task Force on Forestry Research. 
The four pronged approach recommended by TAC gives strong 
emphasis to support -for meeting regional/national research needs 
through 1) a coherent plan to build on the capability of 
exisiting CGIAR centres, and 2) contractual and collaborative 
work with research institutions at the national and regional 
levels. At the global level, the recommended approach includes 
3) incorporation of forestry/agroforestry activities into the 
mandates of IBPGR, IFPRI and ISNAR; and 4) an integrated 
forestry/agroforestry centre with strategic research capability 
that would provide a central focal point for forestry and 
agroforestry research activities (see Table 10.3). 
In sum, based on its analysis and evaluation of research 
needs, existing institutions, and options for the future, TAC 
recommends that: 
1) The CGIAR should support a four pronged institutional 
approach for forestry and agroforestry research, as set 
out above. TAC envisions a decentralized approach under 
which about 70 percent of resources would go to regional 
and national research and 30 percent to centralized 
activity. 
2) For the centralized activity within the recommended 
approach, the CGIAR should support establishment of an 
integrated forestry/agroforestry centre. It would build 
on the organizational structure and research agenda 
summarized in the text. This model provides TAC's view of 
the extent to which the CGIAR System can address the 
. 
3) 
4) 
5) 
6) 
7) 
forestry/agroforestry topics recommended as priorities for 
research by the Bellagio Task Force on Forestry Res.earch. 
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ICRAF could become the recommended centre, providing that 
its Board and Management: 
a) adopt a revised mandate that incorporates the areas of 
research included in the recommended CGIAR research 
agenda; 
b) are willing to accept a change in name which reflects 
the broadened mandate; and - 
c) prepare, in consultation with 
plan, a medium-term plan, and 
that then would be subject to 
procedures. 
TAC, a revised strategic 
an organizational plan 
the normal CGIAR 
In the event that ICRAF is not interested in taking on the 
role indicated in 3) above, the CGIAR should take steps to 
establish a new integrated forestry/agroforestry centre to 
spearhead the overall four-pronged approach mentioned in 
1) above. 
Existing CGIAR centres should begin planning, where 
relevant, for activities in forestry/agroforestry in 
concert with the overall CGIAR agenda in this area. 
Parallel to the above initiative interested donors should 
consider expanding existing mechanisms for financing and 
implementing technical assistance activities (outside the 
CGIAR System) to support development and strengthening of 
national institutions involved in CGIAR sponsored research 
networks. 
The CGIAR System should work closely and coordinate with 
other groups involved in supporting and carrying out 
forestry research to ensure that priority research on non- 
CGIAR supported topics are given adequate attention and 
funding. 
, I 
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CRAFTERll - IMPLICATIONS OF TAC REC OMMENDATIONS FORCGIAR. 
STRUCTURE AND RESOURCE NEEDS 
. 
11.1. Introduction 
All of the component parts of TAC's analysis have now been 
presented. Beginning with long-run global and regional challenges, TAC 
has underlined the magnitude of the task of feeding a rapidly expanding, 
more urbanized population, while using sustainable production systems. 
TX then evaluated the evolution of the CGIAR and proposed a restating 
of the mission and goals to reflect broadened interests. TAC began its 
analysis of the specific tasks given it by sketching possible long- and 
medium-term visions against which to make shorter-term decisions. TAC 
has disclosed its specific analysis of the relevant subject matter areas 
and the non-associated centres embedded in them and has made a 
comprehensive proposal for the incorporation of an integrated forestry/ 
agroforestry initiative. 
All of the components of the recommendations have significant 
implications for the overall structure of the CGIAR, the mandates of 
existing CGIAR centres as well as the mandates of those recommended for 
admission. Finally, the recommendations clearly have implications for 
the financial resources needed for an expanded CGIAR. It is the task of 
this final chapter to address these issues. It begins with a summary 
review of all the implications of TAC's recommendations. It then 
presents a possible evolutionary path for the CGIAR which is followed by 
a general discussion of possible options for restructuring. The chapter 
concludes with two scenarios about future funding needs. 
The fundamental question to be addressed in the analysis is; 
given the needs and the long- and medium-term visions, can the CGIAR get 
from where it is now to where these visions suggest. The CGIAR must 
recognize the value of what is and seek to preserve and enhance those 
elements which are critical in the proposed future and be realistic in 
proposing changes that minimize imediate dislocation and costs. The 
process selected must be evolutionary, giving due consideration to 
humane adjustment, even though the long-run outcome may be quite 
revolutionary compared to the present. 
11.2. Main Conclusions of TAPS Analysis in Suunnary 
At this juncture it is worthwhile to place in summary the 
totality of TAPS recommendations. 
First TAC has recommended an explicit broadening of the CGIAR'S 
missionxgoals to include sustainability, natural resource management 
and food self-reliance. These changes move the CGIAR away from a self- 
imposed hUitatiOn t0 food crops and an implicit COItmibfent t0 MtiOMl 
food self-sufficiency. 
Second, TAC has proposed a sharper delineation between the types 
of activities and mechanisms the CGIAR supports in its medium term. ltto 
basic types are proposed: 
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W ecoreqional mechanisms charged with developing a comprehensive 
understanding of their agroecological zones, that is the soil, 
water and plant processes characterizing these and the impact of 
human decisions on their utilization and pursuing applied and 
strategic work on selected commodities - crop, trees and 
livestock - of particular importance to the ecoregion; and, 
(ii) global mechanisms pursuing either highly focused germplasm-based 
commodity research mainly at the strategic level or pursuing 
strategic research on selected subject matters such as policy and 
management of transnational and global significance. 
Third, TAC is recomending expanded commodity and subject-matter 
coverag-adding: 
trees, including a modest effort in coconut 
vegetables 
banana and plantain 
fish 
irrigation management 
Fourth, TX is recommending changing emphasis in existing 
institutes in the following areas: 
pursuing all research with a long-run sustainability 
perspective; 
expanded efforts in natural resource management and 
conservation in an integrated interdisciplinary fashion 
thereby strengthening work in soils-water-plant nutrients in 
existing resource management programmes; 
the explicit integration of forestry and agroforestry 
activities into ecoregional centres; 
expanded efforts in pest and disease management in all 
commodity and ecoregional centres; 
rigorous review of bilateral and adaptive and applied 
research activities to determine those better done by 
national partners and transnational collaborative mechanisms. 
Fifth, TX has made explicit statements designed to focus CGIAR 
activitmn recognition of its selective and relatively small role on 
the global agricultural scene. These include: 
a clearer statement of the CGIAR role in strengthening 
national programmes; 
a caution against the CGIAR using its institutes as 
development agencies, while at the same time recognizing the 
critical role of development assistance to the CGIAR 
accomplishing its goal. 
a reaffirmation of the CGfAR's long term special advantage in 
research issues of an increasingly strategic nature of global 
or transnational importance; 
. 
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an identification of a more limited set of activities for, 
which there will be long-term needs, e.g. germplasm and 
strategic resource management research and in which the CGIAR 
would play a continuing role. 
11.3. A Possible Evolutionary Path: Generic Principles and First Steps 
11.3.1. Some Principles 
As the CGIAR moves towards the medium- and long-term it should 
organize itself in a way that will ensure building on present strengths, 
address its present weaknesses, prepare itself for best fulfilling its 
. long-term goal and effectively carrying out its short and medium term 
missions. To accomplish these ends the CGIAR must recognize its 
limitations and not try to be all things to all people. 
Clearly, the biggest challenge facing the international 
development community in the medium term is to work with national 
partners in developing countries to Strengthen national research 
programmes and transMtioM1 mechanisms of scientific collaboration. 
Success in these efforts is an absolute prerequisite to CGIAR success. 
But the CGIAR is not well equipped to be the lead or even dominant 
agency in this task. Certainly, the proposed ecoregional mechanisms, by 
assuming prime responsibility for national prograrmne interfaces, can 
help at the scientific level but needs for technical assistance, infra- 
structure development, revised policy and financial resources must come 
from efforts at a much more aggregate or macro level. But, to repeat, 
the TAC medium- and long-term visions depend on the improvement of 
national programme capacity. 
As the CGIAR undertakes consideration of restructuring, it should 
attempt to correct past weaknesses. In TAPS judgement a sharper 
delineation of responsibilities between global and ecoregional 
mechanisms should help: 
rationalize overlapping commodity mandates; 
remove overlapping resource management activities; 
fill gaps in resource management coverage and strengthen 
areas of weakness; 
delineate clear global responsibilities for strategic 
research on resource management concerns; 
provide clear focal points for coordinating decentralized 
activities in many commodities; 
reduce the difficulties of national programmes in dealing 
with a multiplicity of commodity institutes; 
ensure better coordination of the CGIAR strengthening efforts 
and donor technical areas and programmes. 
. . 
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11.3.2. First Steps 
(i) If the CGIAR accepts TX's recommendations or at least most of 
them, it must begin immediately to accelerate the already emerging trend 
toward expanded resource management research in ecoregional mechanisms. 
For these efforts to be comprehensive and provide a mechanism for new 
efforts in forestry and agroforestry, CGIAR efforts will have to be 
expanded to ensure that major ecoregions are covered in a systematic 
=Y* TX recommends considerable pragmatism in this regard. TAC is not 
necessarily recommending separate institutes for each major ecoregion 
but rather suggests exploring modifications of existing institutes and 
searching for alternative mechanisms of linking strong national 
programmes or using existing mechanisms of transMtioM1 collaboration. 
The essential thing is that there be a reasonably comprehensive coverage 
of the major ecoregions which contribute significantly to global food 
needs. In the medium-term these institutes would have primary 
responsibilities for interacting with national programmes. 
TAC'S view is that in the medium term these ecoregional 
mechanisms would move towards sharing more of their responsibilities 
with national programmes and a variety of mechanisms of transMtioM1 
collaboration at the technical level. In the long run, the necessity 
for physical international institutes per se should diminish and may 
disappear if the desired strengthening of national programmes and 
transnational collaborative mechanisms occurs. What would remain in the 
long run would be the need for continuous attention to transnational and 
global strategic research on the ecological foundations of sustainable 
production systems. 
(ii) Existing CGIAR commodity institutes would move towards a more 
sharply defined research programme using germplasm improvement as the 
organizing principle. Research would be of a more strategic nature 
using modern biotechnology as well as more traditional techniques. TX 
does not see these more sharply focused activities being centralized at 
a single location. Rather TAC sees exciting possibilities of a 
relatively small headquarters staff with strong delegation of authority 
to small teams in ecoregional centres. As these global cormnodity 
institutes evolve, it will be necessary to address explicitly the 
division of responsibilities between them and the CGIAR global 
activities in germplasm collection, conservation, preservation and the 
maintenance of biodiversity (currently the IBPGR role). TAC sees 
several possible models that could be explored but leaves that 
discussion to a later stage. 
(iii) As new commodities and subject matters enter the CGIAR, every 
effort should be taken to ensure that the new strategic plans and 
proposed programmes of work are consistent with what TAC sees as the 
emerging CGIAR model. The TAC proposals on forestry and agroforestry 
can serve as a prototype since these recommendations are premised on the 
notions of ecoregional institutes collaborating effectively both with 
the centralized mechanism and with national programmes. Similar 
attention should be paid to vegetables, banana and plantain and 
fisheries. As these entities respond to TX's recommendation, the CGIAR 
should encourage them to develop in a collaborative integrative fashion. 
Similarly, activities in irrigation management should be 
developed with an aim at fostering appropriate linkages to institutes 
doing biological work in irrigated ecosystems as well as those 
institutes in management and policy. 
I . 
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In listing these tentative first steps TX is pleading for the 
Group to proceed with whatever expansion it deems appropriate in a .. 
holistic rather than piece meal fashion. The remodelled CGIAR, as TAC 
sees it, requires adjustment both of existing as well as new 
institutions. When the CGIAR's decisions are taken it will be necessary 
to pursue with more precision exactly how the short-term evolution will 
occur. Here TX has stated what it sees as necessary first steps and 
some basic principles. 
11.4. Some Institutional Possibilities in the Transition Period 
11.4.1. Approach and Guiding Principles 
. TAC would have preferred to have stopped at general principles 
of restructuring and not proceeded to talk of existing institutions. 
However, CGIAR donors have every right to ask whether the restructuring 
is feasible and whether it would be destructive to existing quality 
institutions. Therefore, in this section TAC presents some possible 
institutional adjustment scenarios that seem worthy of exploration. 
Recognizing the sensitivities of existing Centre Boards, management and 
staff personnel to discussions of altered roles, TAC underlines that 
these are presented as plausible options to be debated, not 
recommendations for irmnediate change. Also, it should be kept in mind 
that TAC currently is in the process of completing a major revision of 
CGIAR priorities and strategies. This revision, to be presented to the 
Group at ICW 91, will be invaluable in guiding relative emphasis among 
commodities, ecoregions and subject matter areas. Therefore the 
discussion that follows is conditional. 
In approaching this delicate task, TX debated three possible 
ways of proceeding. In each case TX was using the medium- and 
long-term visions as desired end points. The first possible approach is 
the so-called "clean slate" approach where one begins by asking if the 
CGIAR was to start afresh with US$ 250 million and the n&i-term 
vision, how would it be structured. A second approach would be to start 
where the CGIAR is now and suggest only the minimum necessary changes to 
accomplish the inclusion of the specific new activities. A third would 
be an intermediate approach which considered the possibility of 
considerable restructuring but uses existing institutes as the beginning 
pieces of the puzzle. This could be called the pragmatic approach based 
on certain principles. 
TAC adopted the last approach and was guided by the following 
operating principles: 
W wherever possible build on what exists that is of quality and 
efficiently operated; 
(ii) keep firmly in mind the mediun+term vision and the objective of 
more clearly delineating responsibilities for activities and 
reducing the potential for conflict and confusion; 
(iii) clearly distinguish between an activity and an institution. TAC 
is pressing for clear responsibilities for activities but sees no 
particular reason that an institution could not operate two 
activities, one global and one ecoregional. The guiding 
principle should be that each has clear priorities and that one 
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does not dominate the other, either intellectually, or in terms 
of resource availability; 
(iv) an institution is an organizational form with governance, 
management and operational functions. Except for governance, 
there can be varying degrees of decentralization, both of 
decisions and the geographic location, of the other two 
functions. Thus when TX talks of a particular institution 
having a particular responsibility it does not imply that all of 
its activities are at one physical location, in one geographic 
location; 
(VI there are available forms of decentralization that make possible 
. managing highly variable numbers of scientists. However, two 
considerations were kept in mind. One was the need for a 
critical mass for effective pursuit of particular research 
projects and the other was possible diseconomies of very large 
congregations at single sites; 
(vi) scientists at all levels must have the possibility of 
collaborating directly or indirectly with the ultimate partners, 
the national programes , and they must also have the 
possibilities of necessary discipline and basic research linkages 
globally. The global centres must not become basic research 
enclaves isolated from applied and adaptive problems. Nor can 
the ecoregional entities become provincial islands isolated from 
modern science. Fostering effective collaboration is a key to 
the future success of the CGIAR. 
11.4.2. Some Possible Scenarios 
TAC began with two basic vectors - ecoregions ahd commodity 
groups (Section 8.5.) and asked how could the CGIAR cover those 
considered important in the medium term. It took existing institutions 
- CGIAR and non-associated - as the beginning available institutional- 
forms. The possible options fall out from the degree of activity purity 
adopted (i.e. pure ecoregional institutes) on one extreme versus 
institutional pragmatism on the other. 
Beginning with major ecoregions, TX asked how could the 
fundamental needs of the following be met: understanding the basic 
physical and biological processes of the ecoregion; understanding the 
nature of the land-use continuum and how crops, trees and animals 
interact in their physical, biological and social environment; and doing 
research on major commodity-based farming systems in collaboration with 
global commodity activities. In many cases expanded decentralized CGIAR 
efforts in forestry and agroforestry would be in ecoregional institutes. 
11.4.2.1. Ecoregional Research 
(a) Latin America 
In Latin America-:there are three existing institutes, none of 
which have explicit ecoregional programes. CIAT was originally 
conceived as an ecoregional institute but evolved to a global and 
regional commodity institute. Thus, one could think of several 
. . 
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possibilities , each of which would be conditioned by which commodity 
responsibilities were assigned to various institutes. Towards the.. 
purity extreme, one could think of moving CIAT towards an ecoregional 
institute for the humid and subhmid warm tropics and subtropics (summer 
rainfall) of Latin America. At a later stage the semi-arid areas of 
warm tropics and subtropics might be added. The mandate would be very 
large and clearly CIAT would have to de-emphasize some or all of its 
commodity germplasm work. One option, moving more in the direction of 
pragmatism, would be for CIAT to have these ecoregional responsibilities 
but outpost its staff for the cool tropics and subtropics at CIP and 
those for the semi-arid tropics and subtropics at CIMMYT. A third more 
decentralized option would be to assign CIP and CIMMYT, in addition to 
their commodity mandates, responsibilities for the ecoregion in which 
they are located. A more radical option could be to consider combining 
CIAT and CIP to provide comprehensive coverage of most of Latin America 
with the combined, but decentralized institute, also having global 
commodity responsibilities for roots and tubers. 
(b) Sub-Saharan Africa 
In sub-Saharan Africa, IITA is the closest to TAC's notion of an 
ecoregional institute. With minor modifications to its mandate IITA 
could serve as the ecoregional centre for the humid tropics of Africa. 
If IITA divested itself of its only current global coxnodity 
responsibility, cowpeas, it might also expand to undertake 
responsibility on an Africa-wide basis for both the humid and subhumid 
warm tropics. In addition, TAC has recommended that IITA take global 
germplasm responsibility for banana and plantain. 
The semi-arid warm tropics of Africa are currently the province 
of the African programme of ICRISAT. This work is expanding and ICRISAT 
also carries global comodity responsibilities. One possible scenario, 
in keeping with TAC's notion of an ecoregional institute, would be to 
make the Africa ICRISAT prograxrane a separate institute. If this were to 
occur, an alternative to IITA assuming responsibility for the subhumid 
warm tropics would be to assign that role to this new institute built 
from the ICFUSAT Africa programme. This institute could also undertake 
selective work in the cooler, higher elevation areas. It seems to T.AC 
that two institutes could reasonably cover the major ecoregions of 
sub-Saharan Africa. 
But the discussion of this region cannot end without mntion of 
the livestock activities and the rice work of WARDA. At issue in 
livestock is the herbage and fodder work at ILCA. This has considerable 
commonality with current programmes of both IITA and ICRISAT and could 
therefore be integrated into these programmes. However, as this would 
separate the animal from its feed source and its environment, other 
alternatives are discussed later under the discussion of a global 
activity in livestock. W?JFDA remains in the emerging thinking of TAC as 
somewhat of an anomaly as it always has been. It is a regional, single 
commodity centre. For the future it does not easily-fit egther the 
global commodity or the ecoregional model. Therefore, to cetain WARlX4 
as a regional commodity institute would require additional consideration 
and rationale. Alternative possibilities would be to merge WARDA with 
IIT!& an attractive possibility particularly if IITA takes on the 
ecoregional responsibility for the subhumid warm tropics. WARQA then 
would become a decentralized location for a range of prograxanes. The 
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other obvious possibility, often debated before, would be to merge WARDA 
with the global rice commodity activity. 
TAC recognizes the past debate about FgyiRA and in no way is 
questioning the Group's past decisions nor is it casting aspersions on 
what is emerging in m as a well thought out programme. It is 
raising the issue because in the comprehensive way TX is looking at 
possible future sceMrios, it would be irresponsible not to raise the 
issue. 
(cl West Asia and North Africa (WANA) 
. The West Asia and North Africa region is largely an arid and 
semi-arid ecoregion in the subtropics (winter rainfall). ICARlX's 
present progrannne is addressing the semi-arid region. The emerging 
programme at ICARDA has many characteristics of TAC's vision of an 
ecoregional institute. Necessary adjustments would be to relieve ICARDA 
of any global coxmnodity responsibilities (barley) and to add activities 
in forestry and agroforestry. Further discussions of possible ICAHDA 
work is deferred until the discussion of global institutes. 
td) Asia 
The rest of Asia is large, heavily populated and ecologically 
very diverse. It also contains relatively few countries, some with 
strong national progrannnes. These characteristics are cited because the 
possibilities for Asia are limitless and only a few pragmatic ones are 
presented. Tropical and subtropical (sumnter rainfall) Asia contains 
huraid, subhumid and semi-arid moisture regimes. There are also wide 
variations in temperature. Further, in Asia, irrigated agriculture 
makes a greater contribution to global food output than in any other 
developing country region. 
ICRISAT Centre is currently the only centre in Asia with 
ecoregional responsibilities limited to the semi-arid warm tropics of 
Asia. One scenario would be to add the subhumid warm tropics and the 
semi-arid/subhtid warm subtropics to ICFUSAT's mandate. The institute 
could also undertake selective work in cooler, higher elevation areas. 
Parallel with this option, one could consider assigning explicitly to 
IRRI responsibilities for irrigated ecosystems in Asia and WINA, as well 
as the humid warn tropics and subtropics in Asia. This would be a large 
mandated area for IRRI. However, given the strengths of several large 
national programmes, its activities could be largely at the strategic 
level of transnational importance. In this option, a merger of IIMI 
into IRHI would be worthy of some consideration. 
An additional alternative would be to judge national prograxanes 
sufficiently strong in ecoregional type research, such that coverage 
could be done through networks or other mechanisms of transMtioM1 
collaboration. It is not TX'S judgement that new ecoregional 
institutes should be created. Clearly any scenario involving Asia turns. 
on the role of IRRI and ICRISAT, however remodelled in global coramodity 
strategic research. 
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11.4.2.2. Global Responsibilities 
(4 Annual plants 
If the CGIAR moves towards more sharply focused germplasm/ 
coumdity institutes, four groupings of commodities could be considered: 
cereals, roots and tubers, legumes and vegetables. Several scenarios 
present themselves, recognizing throughout that decentralized commodity 
institutions are visualized with strong delegation of authority to small 
teams of outposted staff in ecoregional centres. 
W Cereals. Certainly a first option to consider in cereals would 
beeave the distribution of cereals responsibility as they 
are IRRI - rice, possibly merged with WARDA; CIMMYT - wheat and 
maize; ICARUA - barley; and ICRISAT- sorghum and millet. The 
rationale is the size of the needs in the three major cereals - 
rice, wheat and maize, and the absence of obvious economies of 
scale in combining rice with any of the others. A second 
possibility would be to leave rice with IRRI and merge wheat, 
maize, barley, triticale, millet and sorghum into CIMMYT. Using 
decentralized mechanisms, this option would clarify overlapping 
mandates and could offer some economies of scale. For 
completeness one could think in the very long term of a cereals 
institute, although TAC is not currently attracted to that 
concept. 
(ii) Roots and tubers. Again, a status quo option can be considered - 
CIP as a highly focused potato and sweet potato institute, 
cassava in CIAT and yam at IITA, with the latter two carrying 
responsibilities for the global commdity in conjunction with 
ecoregional responsibilities. A second option mentioned earlier 
would be to combine CIAT and CIP, and make the combined institute 
the global institute for roots and tubers and the ecoregional 
institute for Latin America. A third option is to have CIP 
assume global responsibility for all roots and tubers in a 
decentralized mode. An additional interesting possibility could 
be to include bahana and plantain in that mandate because of 
similarities in technical issues and scientific methods. 
(iii). Le 
Ez==' 
Only a limited discussion is presented at this time 
cause the ongoing review of CGIAR priorities and strategies 
will clearly be addressing the question of the relative priority 
the CGIAR should give to these crops. Currently, 
responsibilities are scattered: chickpea, pigeonpea and 
groundnut - ICRISAT; beans - CIAT; cowpea - IITA; and selected 
pulses - ICARDA. If there is to continue to be an effort in this 
area, in addition to the status quo, additional options could be 
explored, such as one global institute addressing all legumes; 
this could be ICRISAT. An alternative would be two institutions 
with continental responsibilities, e.g. Africa and Asia. 
Clearly, whatever option is further explored, it should address 
the diversity of species and ecoregions where these crops are 
grown in complex farming systems. In this regard a quite 
different option would be to embed whatever activities in legmes 
the CGIAR supports in selected institutes and not have a global 
commodity activity. 
(iv) %%%&stitution, AVRDC. TAC is recommending the admission 
Selected vegetables are in the mandate of a 
. l 
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of a modified AVRDC with a global mandate and responsibility for 
a series of regional networks. In addition to this, the critical 
consideration would be the integration of vegetables into the 
work of appropriate ecoregional institutes. This would offer 
some alternatives regarding the role of the global institute at 
the regional level. 
(b) Perennial Plants 
W Trees. As indicated in Chapter 10, TAC is recomending the 
content and form of a major CGIAR initiative in forestry and 
agroforestry. Clearly there can be a productive global role for 
a forestry/agroforestry institute. However, TAC envisages it 
working more in terms of conmonalities in ecosystems across 
regions and less in terms of comodities with global 
applications, though clearly attention would be paid to 
multipurpose trees. In fact, it is envisaged that the majority 
of forestry/agroforestry work will be done with strong emphasis 
on regional land use systems involving a significant tree 
component. Until this option is thoroughly debated, TAC prefers 
not to reopen previously discussed options (see Chapter 10). 
(ii) Coconuts. TAC recommends the inclusion of a modest coconut 
programs in the forestry/agroforestry initiative with the close 
collaboration with IBPGR. After extensive debates, TAC found no 
other currently viable options. 
(iii) banana and Plantain. Several institutional options were outlined 
Chapter 9 and are not repeated here. 
E integrate INIBAP into IITA. 
TX’s recommendation is 
(cl Livestock 
The CGIAR’s current activities in livestock research are limited 
in terms of species (ruminants, mainly large), and geography (mostly 
Africa). Progress at ILRAD, particularly in theileriosis, suggests 
possible changes in ILRAD emphasis. Thus, broad strategic questions 
need to be addressed as to which species, regions and research topics 
need to be explored. As noted in Chapter 9, TAC has deferred a 
long-term recommendation on ITC pending the completion of the Winrock 
livestock study, TX’s priority exercise and the EPPs of ILRAD and ILCA. 
Suffice to say at this moment that the TAC Panel on livestock diseases 
in Africa concluded that there was a need for better coordination of 
current programes and a more integrated approach to problem-solving 
research in the future. Not only did the Panel comment on the need to 
integrate work on the vector, the parasite and the host of a particular 
disease but that there also wbs need for greater collaboration between 
traditionally separate approaches to livestock disease control and 
livestock productivity improvement. Therefore TAC does not comment on 
specific possibilities for integration among current livestock-related 
programmes in ILRAD, ILCA, ITC, IcARlzA and CIAT. These will be 
revisited at a later stage and reported to the CGIAR. 
. . 
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id) Fisheries and Aquaculture 
Currently there is no fisheries research work in the CGIAR. TAC 
is recommending CGIAR involvement in selected topics in fisheries and 
that ICIARM is recommended as a possible vehicle after appropriate 
planning and review. Thus, it is not appropriate to reopen options 
already discussed in Chapter 9. 
(e) Policy and Management (Including Irrigation Management) 
A central tenet in TAPS recommendations is that policy and 
management issues relevant at the ecoregional level would be elements of 
the mandates of ecoregional institutions. Remaining global, strategic 
and methodological issues would need to be addressed globally in both 
the medium and long term. In the transition period, as with other 
centres, several options are worthy of debate. The first is to continue 
the three institutions as separate entities. A further option, already 
noted, would be to integrate IIMI into an institution addressing issues 
in "irrigated ecosystems". Given the similarity in research approaches, 
closer collaboration if not integration might be explored for IFPRI and 
ISNAR. Alternatively, given common interests in the management of 
MtiOMl System, ISW and IIMI have potential commoMlities. These 
and other options need to be fully debated as the CGIAR moves towards 
the medium term. 
(f) Genetic Resources 
Both the medium and long term visions 
subject matter area. Its exact form however 
evolution of global comodity institutes and 
responsibilities between theta and IBPGR. It 
further on possible options. 
11.4.3. The Need for Consistency 
see a CGIAR role in this 
will depend on the 
the division of 
is premature now to proceed 
The purpose of this already long section was to identify possible 
ways the CGIAR could evolve structurally as it moves towards the 21st 
century. TAC has refrained from attempting to put together coqlete 
scenarios for the CGIAR. Rather, it has chosen to explore possible 
sub-options for ecoregional and global activities. Clearly not all 
combinations of such options are consistent. Following the Group's 
discussions and decisions on TAPS specific recommendations the 
discussion of future structure will need to be reopened. 
11.5. Resource Implications 
FiMlly, the CGIAR asked TAC to include financial resource 
implications in its analysis. As TAPS decisions emerged and the 
medimterm vision was presented, TAC asked the CGIAR Secretariat to 
assist in preparing an analysis of (1) the current situation; (2) the 
implications of the specific recommendations on non-associated centres 
and forestry and agroforestry; and (3) the medium-term scenario. Ihat 
analysis concludes this chapter and TAPS report. 
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The preceding sections have described the main principles in : 
developing the longer- and medium-term visions relevant to consideration 
of the expansion of the CGIAR programes. In the following paragraphs 
financial implications of the expansion are presented in the shorter 
term and also in the context of the medium-term vision. 
The fact that the CGIAR expansion includes existing institutions 
implies that, at least in the short term, additional funding will be 
required. As shown in Table 11.1, the entities proposed to be added to 
the CGIAR are estimated to be funded at a level of about $37 million in 
1990. About 70% of this, $26.4 million, is estimated to be provided by 
the current donors to the CGIAR. The requirements for 1995, as 
estimated by these centres in most cases, are in the order of $99 
. million. Assuming that the current level of funding will continue, an 
additional $70-75 million or so will be needed by 1995 to support the 
expansion. This figure needs to be treated with some caution and with 
several caveats. 
In the first instance, the 1995 estimates are largely centre 
estimates, i.e. T.&C has not gone through the detailed programues to 
assess the relevance of each and every activity as is normally done in 
the course of a review of centre's medium-term plans. The proposed 
conditionalities of joining the CGIAR in most cases make it difficult to 
prejudge the outcome of a systematic effort by the centre to prepare a 
strategic plan and a medimterm plan which is then reviewed by TAC. It 
is likely that this process of review will result in a different 
financial outcome including a lower scale than that currently envisaged 
by the centre. 
Secondly, the financial estimates represent the total needs of 
the centre. Applying the current convention of describing programes in 
two tiers (essential and desirable) will result in a better 
understanding of the financial magnitude relevant for "essential or 
core" programmes. The net result will not necessarily be smaller in 
terms of total funding needs, but will probably be smaller in terms of 
the "core" requirements. On the other hand, it is equally clear that 
these downward adjustments could be offset if the expansion entities 
turn out to have as yet unspecified requirements for capital items. 
11.5.1. Existing Centres -7 
* 
In considering the expansion, the financial requirements of the 
existing CGIAR centres also need to be addressed. TAC does not believe 
that in the short term it would be reasonable to assume that funds being 
provided to the CGIAR centres to fully fund their approved programmes 
can be justifiably redirected to the expansion entities, although this, 
of course, will be subject to review over the next twelve months as part 
of the CGIAR priorities,and strategies task described earlier. 
Meanwhile, an attempt has been made to provide indications of the* 
requirements of the existing centres in 1995. These projections 
extrapolate the approved programmes of existing centres adjusted to 
reflect the downward adjustments in 1990. As indicated in Table 11.1, 
by 1995 ah increase of $67 million over the 1990 level of $240 million 
is projected. 
r 4 
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table 11.1 
TABLE 11.1 INDICATIVE FUNDING NEEDS OF THE CGIAR 
(current USS millions) 
Current CGAIR essential programs 
Existing centres l/ 
CIAT 
CIHMYT 
CIP 
IBPGR 
I CARDA 
ICRISAT 
IFPRI 
IITA 
ILCA 
ILRAD 
IRRI 
ISNAR 
UARDA 
Revd. 
1990 
Funding Positions 
28.1 a2 
27.1 a3 
16.4 
7.1 z 
22.0 60 
29.2 
2:.; 
P5 
0:2 92 
13.5 : 
30.6 
2:: 
E 
24 
Total essential programses Ecoregional centres 
Senior positions 
Funding (in Sm) 239.4 
Annual grouth in funding 
800 925 
307.3 
5.1% 
Africa 1: 
Africa 2: 
Asia 1: 
Asia 2: 
b/ANA 
LAC 
Projected 
1995 
Funding 
35.8 
37.4 
20.2 
8.0 
29.1 
37.1 
11.1 
28.3 
27.6 
17.2 
37.3 
a.5 
9.8 
CGIAR programes in the mediun term 
Global Centres 
Senior Positions 
Cereals 
Roots and Tubers 
Legunes 
Vegetables 
Trees 
Livestock 
Fish 
Germplasm conservation 
Policy and Management 
Z8 - 110 5
15 - 20 
15 - 20 
60 - 75 
fi - 75 40
50 - 60 
60 - 70 
Total 420 - 520 
Total 
- 80 
- 80 
E -  80 a0 
30 - 40 
70 - 80 
380 - 440 
Total progransnes of 
expansion centres 2/ 
Plans Proposed 
1990 1995 
Funding Positions Funding 
AVRDC 9.8 20 16 
ICLARM 4.1 
Forestry 31 9.5 :: 5: 
Coconut 0 3 
IIMI 9.1 35 17 
INIBAP 1.8 5 . TC 2 7 10 : 
Total 
Senior positions 133 230 
Funding (in Sm) 37.0 99.0 
Annual grouth in funding 22% 
Total current system and expansion 
Senior positions 933 
Funding (in Sm) 276.4 
Annual growth in funding 
1155 
406.3 
11% 
Expanded CGIAR total 
Senior positions 800 - 960 
Funding requirements 
in 1990 Sin 239 - 287 
in 2005 Sm 431 - 517 
I/ 1995 projections are extrapolated approved programnes reduced in proportion to approved 
vs. actual 1990 funding. 
2/ Amounts and positions based on centre data if available otheruise estimated by CGIAR Secretariat. 
3/ Includes ICRAF AND IUFRO/SPDC 
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11.5.2. Summary of Short-Term Requirements 
. 
Looking at the two together it is quite possible that.to fully 
support the integrated CGIAR programes including forestry will require 
additional funding of the order of $140 million by 1994/95. These 
reguirements are justifiable if CGIAR programmes are to fully respond to 
the research challenges and the needs of its clients. On the other. 
hand, the magnitude of the required funding increase, an annual rate of 
about 9% for the next several years, since it is higher than the 6-7% 
increase over the past decade, may prove to be an overambitious target. 
11.5.3. Proposed Response 
Depending on the response by the CGIAR to these proposals, TAC 
intends to proceed in the following way. In the first instance, the 
priorities and strategies exercise currently underway provides a vehicle 
to systematically reassess the relative priorities among the existing 
and proposed activities. Having made the decisions on the specifics of 
the expansion, it should be possible to derive future short-term options 
based on the CGIAR guidance regarding future availability of funding. 
In addition, to provide a context for the short-term needs, the 
following section also sketches out the resource implications of the 
medium-term vision of the CGIAR. A single scenario corresponding to the 
structural adiustments described earlier in this chatter is shown in j pter 
Table 11.1. The main conclusion is that, if the overall principles in + ;
the mediumterm vision hold, it would be feasible to operate responsive 
and integrated CGIAR programmes in the first decade of the next century 
requiring no more resources than those provided m 1990. 
11.6. Resource Requirements in the Medium-Term Vision 
In developing tentative budget estimates for the medium terra, TAC 
was assisted by the staff of the two Secretariats in developing general 
notions of staffing patterns at the global and ecoregional institutes. 
They are presented as illustrative examples, not as firm statements of 
requirements. 
11.6.1. Global Commodity Centre Model 
Conceptually a typical global commodity centre would be expected 
to undertake research and related activities in germplasm conservation, 
characterization, evaluation (general and specific) and enhancement. 
The centre would also need to have in-house capacity for the study of 
major pests, diseases and stresses that affect the productivity of the 
crop. 
At the very minim a centre with a global commodity mandate 
would need to have capability in germplasm conservation and 
characterization. This would imply having l-2 senior staff - a curator 
and a documentation specialist for a major crop; and at least one senior 
staff to perform both functions for a minor crop. 
If general aspects of germplasm evaluation are added to this list 
of activities, the capabilities needed for a major crop would be 6-10 
x , 
196 
senior staff - curator, documentation specialist, pathologist(s),. 
entomologist, geneticist/breeder(s), agronomist and a soil scientist. 
The number of senior staff required for a minor crop would be 3-4 
persons - curator, documentation specialists, pathologist and 
geneticist/breeder. 
A typical situation would be when the whole range of germplasm 
research activities is included in the programme. The number of senior 
staff required for such a programme could be 20-25 for a major crop and 
8-10 for a minor crop. The skills required would be generally the same 
as stated under germplasm conservation, characterization and general 
evaluation. However, increased capability would be needed in pathology, 
entomology and perhaps physiology to ensure thorough understanding of 
the major diseases, pests and stresses affecting the crop. This would 
also facilitate an efficient search for genetic traits in the world 
germplasm collection. 
11.6.2. Ecoregional Centre Model 
TAC considers that the following thrusts and features would h 
common for the research prograrmnes of ecoregional centres: 
(a) understanding the strengths and weaknesses, including the major 
characteristics, of the natural resource endowment of the ecoregion. 
(b) organization of a multidisciplinary research structure with 
highly skilled international scientific teams to work on major 
resource-related constraints of the ecoregion. Such multidisciplinary 
teams will present a special strength to commodity research and 
adaptation in a given ecoregion. 
In TAC's view ecoregional centres should organize their 
agroecological work zone into teams that focus on research domains. 
Most ecoregional centres would be expected to work on three or more 
research domains. 
Certain skills and strengths of the ecoregional centres would 
need to be of center-wide relevance to enhance the effectiveness of the 
research domain teams. Examples would include: land use specialists, 
biometrics/statistics, training specialist(s), library documentation, 
outreach, ecologically oriented entomologist(s) and pathologist(s), 
anthropologist(s) and agroclimatologist(s). 
The team for a research domain might comprise 8-10 scientists in 
the following disciplines: 
(i) Soil Science: Including soil physics, soil microbiology, soil 
fertility, and tillage. 
(ii) Agroclimatology: An agroclimatologist may be necessary for most 
research,domain teams where differences in climate between 
research domains are great. In other cases one agroclimatologist 
for the centre may be enough. 
(iii) Economics/Social Science 
(iv) Agronomy/Physiology/Plant nutrition 
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(VI Hydrology/Water management 
(vi) Forester(s). 
It is being assumed that an ecoregional centre that has, for 
example, three research domains and includes forestry in its programme 
will have about 60-65 senior staff. To enhance partnership from the 
beginning, ecoregional centres should have financial provision for 
visiting scientists from developing countries. Several scientists from 
commodity centres would be stationed at the ecoregional centres to 
undertake activities related to germplasm and crop improvement specific 
to that ecoregion and to provide linkages to the global commodity 
centres. 
11.6.3. Conclusions 
The purpose of exploring the mediunt-term vision and its 
operational and financial implications has been to understand the 
possible nature of the CGIAR after a period of expansion in the early 
nineties. As discussed above, the short-term financial needs of the 
existing and expanded CGII& will require a growth in funding of the 
order of 10% over the next five years. Nevertheless the context of a 
restructured CGIAR in the year 2005 which will be about the same size 
the current CGIAR should be reassuring.in considering the current 
expansion. 
of 
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LIST OF REGIONAL MEETINGS OF LFADERS OF NATIONAL RESEARCH 
sYsTEMSwHIcHwERE CONSULTED 
December 1989 Cairo AARINENA 
April 1990 
April 1990 
April 1990 
May 1990 
June 1990 
June 1990 
July 1990 
Antananarivo CORN? 
Montevideo PROCISUR 
Gabrone SACCAR 
Quito PROCIANDINO 
San Jose Central America 
Port of Spain CARD1 
Kuala Lumpur ASEAN-COFAF 
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ANNEX II 
GUIDELINES E'ORTAC PANELS APPOINTED TOASSESS 
THE Ilcm-ASSOCIATED CENTRES 
Panels should base their assessments on the analytical work 
undertaken by the TAC and CGIAR Secretariats. In particular, they should 
take fully into account: 
(i) the revised statement of the CGIAR mission and goals; 
(ii) the TAC paper entitled "A Possible Expansion of the CGIAR: 
Part I Interim Report"; 
(iii) the revised paper entitled "Activities and Modes of Operation 
in the CIAR System"; and 
(iv) further analyses provided by the Secretariats - as outlined in 
this note. 
Against this general background, the Panel should proceed to make 
its assessments by thorough consideration of the issues outlined below: 
1. 
2. 
3. 
4. 
5. 
What should be the future CGIAR activities if any, in the general 
area of . . . . . . . . . ...? The Panel should base its assessment on the 
revised statement of CGIAR mission and goals, the needs identified 
in the "Part I" paper, and current perceptions of CGIAR priorities, 
strategies and modes of operation. 
To what extent do existing CGIAR Centres meet the demand for 
research in this area? The Panel's assessment should be based on 
material assembled by the Secretariats (to be provided). 
To what extent, with respect to subject-matter coverage, do the 
activities of the relevant non-associated centre(s) (a) fill gaps 
in, (b) complement, or (c) duplicate current work supported by the 
CGIAR, or undertaken by other institutions? The Panel should base 
its conclusions on the analyses provided by the Secretariats 
(preliminary work.by the Secretariats would help). 
What research needs in agriculture, fisheries and forestry are not 
currently being met either by the CGIAR Centres or by the 
non-associated centres and networks? 
To what extent do the activities and modes of operation of the 
non-associated centre(s) conform to those considered acceptable for 
CGIAR Centres? Assessment of this issue should relate to the share 
of research in the centre's activities, the types of research 
undertaken, the international character of the centre's work, its 
activities in training and information services, and its 
relationships with national research systems. (Preliminary analysis 
to be undertaken by the Secretariats - see Tables l-3 for outline). 
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6. To what extent,do the non-associated centre(s) conform to the 
preferred institutional nature of a CGIAR Centre, with respect'to: 
(a) Mandate (prepare overall analysis - see Table 4) 
(b) Governance (use inform&ion in reports of fact-finding 
missions) 
7. From consideration of the above issues, is there a case for 
considering admission of the non-associated centre(s) into the 
CGIAR? If llyesW, the panel should refer this provisional conclusion 
to TAC for further consideration. If "noft, the Panel should 
consider whether some of the activities of the centre meet the 
criteria in 3, 5 and 6. If they do, then the following options 
should be considered: 
(a) Could the centre usefully be modified to make it appropriate 
for CGIAR support? 
(b) Should the activities be incorporated into (an) existing CGIAR 
Centre(s)? 
(cl Should the activities be incorporated into another 
non-associated centre under consideration for inclusion in the 
CGIAR? 
(d) Is there another option that would be more.appropriate? 
8. What institutional options would be appropriate for incorporating 
into the CGIAR system those research activities in agriculture and 
forestry not currently covered either by the CGIAR or non-associated 
centres, or by other institutions? 
Before proceeding further, the Panel should address the questions in 
Appendix A and then refer its conclusions to TAC (see Decision Tree, 
Appendix B). T&C will discuss how to proceed further, especially with 
respect to quality criteria and resource imrplications (Appendix C). 
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Appendix A 
ADDITIONAL SPECIFIC QUESTIONS FOR TAC PZANELS 
ON TEE NON-ASSOCIATED CENTRES 
1. Do you confirm or differ from TX's previous views on the relevance 
of the subject matter area for CGIAR support? 
2. On the basis of the documentation provided do you consider 
additional information to be necessary before a clear-cut decision 
could be made on the role of the CGIAR in the subject matter area? 
If so, what type of information would you need? 
3. Is it your considered opinion that a further visit by a TX Panel to 
the Centre(s) would be useful? If so, what would be the nature and 
scope of such visit? 
4. What are the pros and cons of Uminstitutional options suggested in 
the desk analysis? Can you think of other modes of operation? What 
would be your preferred options(s)? 
5. What are the implications of the proposed options(s) on the future 
structure and organization of the CGUW 
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. 
mBLE1:REsE?mmAND RETmm ACTIVITIES 
Centres 
12 3 4 5 etc. 
Proportion of budget allocated to: * 
Research: 
- strategic 
- applied 
- adaptive 
Development of research capacity: 
- training 
- technical assistance ++ 
- financial assistance ++ 
- information & communications 
(*) The total will not sum to 100% 
(tt) To individual national programmes and through networks 
Also required: Breakdown to show proportions of budget allocated to 
(i) research (ii) related activities and 
(iii) administfation, etc. 
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!mBLE 2: RELATIausHIPs WITE xw4TIoNAL pRoc;RAMMEs 
A. COLLABORATIONWITH NDIVIDUAL 
COUNTRIES (DEVELQPEDORDEVELOPING) 
Country or Project 
12 3 4 5 etc. 
Purpose of collaboration 
- Strategic research 
- Applied research 
- Adaptive research 
- Extension 
- Institution-building 
Types of relationship: 
- Collaborative 
- Contracting . 
- Enabling 
Role(s) Of Centre in the 
collaboration: 
- Leader/controller 
- Customer 
- Partner/collaborator 
(no funding from Centre) 
- Donor 
- Channel for funding 
The above analysis should be accompanied by a list of projects and their 
objectives. 
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B. PARTICIPATION IN NEXWRKS 
Networks 
12 3 4 5 etc. 
Main purpose of network: 
- Strategic research 
- Applied research 
- Adaptive research 
- Extension 
- Institution-building 
Type of network: 
- Collaborative 
- Research contracting 
- Research enabling 
Role(s) of Centre in the network: 
- Administrator/controller 
- Scientific coordinator 
- Partner/collaborator 
(no funding from Centre) 
- Scientific cohultant/ 
provider of germplasm 
- Channel for funding 
The above analysis should be accoqhied by a list giving the title of the 
network, its objectivessand the participating countries. 
I 
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TABLE3:!muNINGAND INFummlmsERvIcEs 
Analysis of training in terms of: 
production 
research 
on-farm research 
advanced degree 
post-doctoral 
sabbatical 
Analysis of information services in terms of: 
production/extension 
research 
education 
Centres 
12 3 4 5 etc. 
Manc$~~f~edmainly 
: 
Discipline(s) 
Resource management 
Commodity (ies) 
Geographical region 
Agro-ecohgical zone 
Institution-building 
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AppendixB 
Decision Tree for Next Steps in Assessing 
Non-Associated Centres 
Provisional case established for 
inclusion of the centre on grounds 
of subject-matter, &es of operation, 
mandate andgovernance 
Yes 
Proceed to guality 
criteria after 
discussion by TAC 
04ppwdix Cl 
No 
Some activities qualify 
Yes 
Consider options 
No 
Modify centre 
to conform to 
CGIAR pattern 
Incorporate into 
existing CGIAR 
Centre(s) 
Incorporate into 
another NAC or NkCs 
Yes No Yes No Yes No 
Proceed to quality criteria after discussion by TAC (Appendix C) 
. 
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Appendix C 
Qualifications and international standing of professional staff 
Quality and output of work 
Potential for impact (needs thought especially in relation to poverty 
alleviation and income generation) 
Effectiveness of management 
Cost-effectiveness of centre or activity 
. l 
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TACPANELS FORTHENON-ASSOCIATEDCENTRES 
1. Banana and Plantain Research 
(a) TAC Members 
A.-d-Chairman 
E. Patemiani 
G. Scarascia-Mugnoqza 
(b) Consultants 
R. Fullerton (New Zealand) 
N. Sirnrnonds (UK) 
R.H. Stover (USA) 
(c) Resource 
J. Monyo 
Person 
(TAC Secretariat) 
Field of Specialization/Experience 
Biochemistry and Microbiology 
Plant Breeding and Genetics 
Plant Breeding a&Genetics 
Plant Pathology (work on Black 
Sigatoka Disease), New Zealand Dept. 
of Scientific & Industrial Research 
Genetics and Plant Breeding. 
Consultant. Former Director, Scottish 
Plant Breeding Inst. 
Consultant. Plant Pathologist. 
Former Banana Breeder with United 
Fruit Co. 
Plant Breeding and Genetics 
2. Research on Livestock Diseases in sub-Saharan Africa 
(a) TACMeruber 
lb) 
C. Chantalakhana - Chairman 
Consultants 
W.R. Pritchard (USA) 
J.F. Tilak Viegas (Portugal) 
(cl Resource Persons 
C. Hoste (FAO, Banjul) 
J. Monyo (TAC Secretariat) 
Animal Science 
Professor of Veterinary Medicine, 
University of California, Davis 
Population & Quantitative Genetics/ 
Veterinary Medicine. Associate Prof., 
Epidemiology & Econoruics, Veterinary 
Faculty, Technical University of 
Lisbon, Portugal 
Animal Genetics 
Plant Breeding and 
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3. Crop Protection Research 
(a) TAC Members 
M.H. Arnold - Chairman 
E. Paterniani 
(b) Consultants 
L. Brader (FAG, Rome) 
Field of Specialization/Experience 
Plant Breeding and Genetics 
Plant Breeding and Genetics 
Entomology. Director, Plant 
Production and Protection Division 
D. MacKenzie (USA) Plant Pathology. Director, National 
Biological Impact Assessruent 
Prograsmre, Cooperative State 
Research Service, U.S. Department of 
Agriculture 
G.H.L. Rothschild (Australia) Entomology. Director, Australian 
Centre for International 
Agricultural Research (ACIAR) 
(c) Resource Persons 
A. Kassam (TAC Secretariat) _ Agroncmty 
H. Palmier (CGIAR Secretariat) Law and Economics 
D. Plucknett (CGIAR Secretariat) Soil Science 
4. Natural Resources Conservation Management Research 
l l 
Annex III 
(a) TAC Members 
M.H. Arnold - Chairruan 
G. Budowsky 
K.&n&q 
R. Dudal 
Plant Breeding and Genetics 
Forestryfigroforestry 
Management Specialist 
Soil Science 
(b) Consultants 
J.R. Anderson (Australia) Econoxdcs. World Bank, Washington, 
D.C., USA 
J. Brewbaker (USA) Tree Breeding & Genetics/Nitrogen 
Fixing Tree Association, Hawaii, USA 
J. Buriey (UK) Forest Genetics, Tree Iruproveraent 
and Wood Quality. Director, 
Institute of Forestry, University of 
Oxford 
E.T. York (USA) Agronomy. Chancellor Emeritus, 
University of Florida, International 
Prograsraes. ForxnerTXMexnber 
(c) Resource Persons 
M. Collinson (CGIAR Secretariat) Economics 
E. Craswell (TAC Secretariat) Soil Science 
. ‘ 
5. Fisheries 
(a) TAC Members Field of Specialization/Experience 
J.G. Ryan - Chairman 
K.I. Hayashi 
Economics 
Plant Breeding and Genetics 
(b) Consultants 
J. Beardmore (UK) 
H.F. Henderson (FAG) 
V.R.P. Sinha (India) 
J.P. Troadec (world Bank) 
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Professor of Genetics f Head, School 
of Biological Sciences, University 
College of Swansea, Wales, U.K. 
Director, Fisheries Resources and 
Environment Division, Rome 
Fisheries/Freshwater Aquaculture. 
Director, Freshwater Aquaculture 
Research and Training Centre, 
Bhubaneswar, Orissa, India 
Consultant. Team Leader, Study of 
International Fisheries Research 
(c) Resource Persons 
G. Gryseels (!TAC Secretariat) Economics 
A. Kassam (TAC Secretariat) Agronomy 
D. Plucknett (CGUIR Secretariat) Soil Science 
6. Forestry 
(a) TAC Members 
H.M. Gregersen - Chairman Forest Resource Economics 
K.Chowdhry Management Specialist 
M. Matsui Silviculture 
I.Nahal Forest Ecology 
S.M. Nor Forest Resources Management 
(b) Consultants 
P. Kio (Nigeria) Director, NatiOMl Forestry Research 
Institute, Nigeria 
J.P. Lanly (FAO) Director, Forest Resources Division, 
FAO, Rome 
P. Oram (UK) Economics. Senior Research Fellow 
Emeritus, IFPRI 
J. Turnbull (Australia) Tree Breeding and Genetics. 
Forestry Programme Coordinator, 
ACIAR 
(c) Resource Persons 
E. Craswell (TX Secretariat) Soil Science 
0. Khan (CGIAR Secretariat) Consultant, Economics 
J. Spears (CGIAR/TAC Secretariats) Forestry 
7. Vegetables 
(a) TAC Members 
E. Muchnik de R. - Chairperson 
Annex III 
(b) Consultants 
E.T. York (USA) 
G.J.H. Grubben (Netherlands) 
H.C. Wien (USA) 
(c) Resource Persons 
D.H. Calloway - 
C. Chantalakhana 
G. Scarascia-Mugnozza 
L. Field (CGIAR Secretariat) 
G. Gryseels (TAC Secretariat) 
0. Kahn (CGIAR Secretariat) 
C. McClung (Winrock Int.) 
8. -/IARCs Interface 
(a) TAC Members 
M.H. Arnold - Chairman 
A. Muhammed 
(b) Consultants 
E. Moscardi (Argentina) 
M. Tour6 (World Bank) 
(c) Resource Persons 
A.F. McCalla (TAC Chairman) 
A. von der Osten (Executive 
Field of Specialization/Experience 
Economics 
Human Nutrition 
Animal Science 
Plant Breeding and Genetics 
Agronomy. Chancellor Emeritus, 
University of Florida, International 
Programmes. Former TACMember 
Plant Breeding and Genetics. 
Project Leader, Research on Lowland 
Vegetables, Lembang Horticultural 
Research Institute, Indonesia 
Horticulture/Agronomy. Associate 
Professor, Department of Vegetable 
Czops, Cornell University, Ithaca 
Management 
Economics 
Consultant, Economics 
Soil Science. Regional 
Representative, Asia 
Plant Breeding and Genetics 
Biochemistry and Microbiology 
Economics. Director General, 
National Institute of Agricultural 
Technology (INTA), Argentina 
Soil Science. Executive Secretary, 
Special Programme for African 
Agricultural Research (SPEAR) 
Economics 
Secretary, CGIAR Secretariat) Economics 
0. Ehan (CGIAR Secretariat) Consultant, Economics 
3. Monyo (Exec. Sec., TAC) Genetics and Plant Breeding 
H. Palmier (CGIAR Secretariat) Law and Economics 
J. Spears (CGIAR Secretariat) Forestry 
* . 
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ANNEXIV 
POSSIBLE REGIONAL RESEARCH THRU!X’S IN THE AREAS OF AGROFO-Y, WOODY 
GERMPLASM COLLECI-ION, AND EVALUATION, MIT SPECIES SE%ECI’lON/IMPROVE~, 
NATURAL FORESI- MANAGEMENT/SILvICULTURt?, FORESl-RY/AGROFOR POLICY 
APPROPRIATE FOR SUPPORT BY THE CGIAR SY!XEh4 (‘jc2) 
(l) We emphasize that this is an illustrativt cxcxisc and not a comprehensive rexarch agenda. Illustrations for the 
IARCs havenot been approved by them. 
c2) Ekcn though the various topics discus& ate treated separately in this Annex, it is rwqized in practice that many . 
of them would need to be integrated closely at the research center kvcl. 
, . 
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Agmfw Illustrative listing of parsiblc global strategic research thrusts of common interest to the regions(~) 
I. Agmfotwty/forestryagme&@&xat&landuaecapabiityamtgs 
. GIS/Land use capability survey, with special reference to encroached forest lands 
. Characterization of environments where agroforestry systems may be used 
. Development of process models which simulate the response of systems to varying environments 
. Measurement of long term sustainability of land use systems 
. Potential for adoption of agroforestty systems under situations of increasing population density and shorter fallow 
periods. 
Nutrient and biomass cycling and mop/tree interactions 
Impact of trees on crop moisture availability 
Rhixasphere research (mycorrhixae, N-fixing symbionts) 
Allelopathy 
Role of trees as biological control agents of pests and diseases 
Management of pests and diseases in agrofotestry systems 
3. Rdtoftxceinhnd manastwat@nshuts,dcgrdcd-W 
. Shade effects on crop and animal productivity 
. Amelioration of soils-nutrition, stabilization of forest fallows 
. Nutritional and toxicological aspects of tree browue 
. Hydrological research (e.g.-, role of trees in regulating runoff) 
. Role of trees in erosion control 
(l) Notethat agroforestry policy and socioeconomic research is covered in Annex IV, Table 8, even though in practice 
much of such reaearch would be closely integrated with the physical/biological research. 
. ‘ 
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Woody Gem@awm Collection, exploration, characterization, and conservation. 
Illustrative listing of possible global thrusts of common interest to the regi~tts(~)~~) 
l-l. Possible strategic research topics 
. Gmwer/user assisted prioritization of species 
. Systematic biology, including clarification of taxonomic synonyms 
l Biogeographic mapping and descriptions of species distributions 
l Assessment of genetic diversity and degree of cndangennent 
. Conservation strategies for maintenance of the gene pool 
. Germplasm of root symbionts, eolleetion, isolation, assessment 
1-2. Possible applied research topics 
. Define regions of optimal genetic diversity of major MPT legumes 
. Germplasm acquisition, including field collections of seeds 
31. Possible strategic research topics 
. Botanical characterization and phpical description of species and piauenanrrr, including morphology and cytdogy 
. Breeding systems, including phenology and pollination biology 
. Biochemical properties 
. Rhiihcre research (mycorrhixae and N-fodng symbionts) 
. Entomology and pathology to identify pests and dii of probable concern of distributed widely 
2-2. Possible applied research topics 
. Development of herbaria and arboreta in approptiate ecosystems 
31. Possible strategic research topics 
. Seed biology and maintenance of genetic and physiological integrity 
. Identification and management of recalcitrant seeds and cmbrJlos 
. Seed-borne pathogens 
. Insect pests of seed development or storage 
. Quatzmtine pmcedutes and requirements 
l Clonal germplasm development, including tissue culture 
32. Possible applied research topics 
. Seed viability loss in storage 
. Seed orchard management, including spacing, pollarding and conditions for optimal seed hatvest 
. Field control of seed pathogens and insects 
. Methods of pollination for pure-seed or hybrid seed pmduction 
(‘) Research thrusts in this atea wuld not differ significantly from one region to another. 
f2) IBPGR would play a key role in this area. 
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Illustrative examples of possible global thrusts of common interest to the regi~tts(~)(~) 
t NlTspxies8nd~ sekaioqcrnluationandQcriptioa 
1-1. Posaiblc strategic research topics 
. Development of audiotapes related to grower/user priorities 
. Database development and convergence (getmplasm accessions, herbarium colkctions,tree performance) 
. Methodologies of site-+&s matching (including climatic matching) 
. Assessment of genetic variation (iscuymes, RPLPs) in natural and derived populations 
l Experimental designs to optimize efficiency of inputs 
. Identifmtion of minimum set of experimental sites (e.g. through cluster analysis) 
. Biochemical, pharmaceutical, fodder and food properties of desired products 
. Physical pmpetties (e.g. density, fiber quality, moisture content, charcoal acceptability) of wood and wood 
pmducts 
. Emironmental tolerances (e.g. temperature, moisture, acidity, wind, salinity, weed comptition) 
13. Possible applied research topics 
. Test effectiveness of selection criteria and methodology 
. 8election of lines suitable for domestic use (with or without thorns, caustic sap, smokiness, etc.) 
. Selection for disease and insect tolerance in MPTs 
. Adaptability to management, e.g. coppicing, intercropping, browsing 
. Root and stem form wponses to emrimnment 
. Growth, yield (volume, might) and hatwat index 
. Methodology of estimating yields 
21. Putaibk strategic research topics 
. Heritability and quantitative genetics of key traits 
. Genotype x envitonmcnt interactions of key traits 
. Breeding strategies that optimixe rates of genetic gain 
. Cloning and grafting technology 
22. Possible applied research topics 
. Breeding lines to maximize yields under speciftc management systems 
. Breeding to resolve probkms of d&ease, pest, stress 
. Use of clones to optimire production systems 
fl) Basii research thrusts in this area would not differ significantly from one region to another. 
t2) F&search in this area would be closely linked with socioeconomic research to determine farmer’s petceptions of the 
usefulness of trees, choice of species and organizational systems (see Table 8). 
. ‘ 
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Illustrative listing of research topics of common interest to the regions 
Agtoecological zoning/land use capability research in encroached forest lands (with special reference to addteasing the 
shifting cultivation problem in mcst tropical and upland forest sites and setting aside unique ecosystems for 
presewation of biodiveraity.( ‘) 
Management and regeneration of natural forests (with special reference to the forests of the humid xone and increasing 
the productivity of secondary (logged over) foreat land. 
Reclamation of degraded fotest landa (with special emphasis on saline and acid soils, restoration of fertility in forest 
fallows and introduction of fast gtuwing compensatory plantation species for fuclwod, industrial and other 
uses.)(i) 
tl) Undertheinstitutional options examined in Amex VI, nuch of the research in these two areas 
would fit more into an agroforestry rather than a forestry reserach institutional agenda (See Annsx 
VI, psge . ...) 
tl) ‘Under the institutional options examined in Annex VI, much of the teserach in these two areas would fit mom into 
an agtoforestty rather than a forestry research institution agenda (See Annex VI). 
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i) I 
1. Agmecological zoning/land use 
capability research in encroached 
forest lands (with special reference to 
addressing the shifting cultivation 
pmbkm in tropical and upland fotest 
sites) and setting aside of unique 
ecosystems for conservation of 
biiirsity. 
Illustrative examples of possible CClIAR-suppotted natural forest management/plantation forestry research activities. 
l Methods of GIS land use capability 
sulvey. 
l Characterization of forest land 
envimnments where either 
agriculture/agmforestry or forestty 
land use systems may be most 
appropriate. 
l Development of proasr models 
whiih simulate likely forest land use 
change under different population 
pressure and land use change 
sxaarios (to be closely liked with 
policy research - see Table 8) 
l Application of GIS land use 
capability m-search at the national 
level. 
2. Management and regeneration of 
natutal forests (with special reference 
to the forests of the humid tropic 
==.I 
3. Reclamation of degraded forest 
lands (with special emphasis on saline 
and acid soils, restoration of fertility 
in fotcat fallows, and introduction of 
fast gmwing compensatory plantation 
species for fuelwod, industrial and 
other uses). 
l Standardized methods for biological 
research (gap studies) that could lead 
to less damaging hawesting systems 
for the tropical rainforest. 
l Data handling methods for uneven 
aged poly-specific forests, gmwth and 
yield modelling. 
l Autecological studies of the 
behavior of component species. 
l Soil microbiology (N-fustion), soil 
nutrient mycorrhizal research related 
to fast-gmwing specks. Reseamh to 
extend the tolerance of Rhixobia and 
Fmnkia to soil, chemical and nutrient 
sttess, and to produce more robust 
inoculum for marginal sites. 
l Biomass and nutrient cycling 
l Growth and yield modeling studies 
l Nutritional requirements of 
different species under nonsaline, 
saline and saline-sodic conditions. 
l Hydmlogical research (water use 
characteristics of different species, 
with special reference to marginal 
sites). 
l Application of improved gap study 
research at the national level and 
incorporation results into forest 
management and timber concession 
license agreements. 
l As an extension of MPT selection 
and improvement research and of the 
stmtegic research (opposite), specks 
networks to test improved 
establiihment/siticultural/tree 
management technologies for fast- 
growing species at the national kvel. 
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AftiQRcgiotc 
Illustrative examples of possible CGIAR-supported natural forest management/plantation forestry research activities. 
PCEIBIE RESBARCH ‘IHRUSIS PGSSIBIESrRKIEG1c -AppuH)-~ 
RBSESRCZI TOPICS mPIc5 
1. Agroecological zoning/land use 
capability teseatch in encroached 
forest lands (with special reference to 
addressing shifting cultivation 
problems as they affect the moist, 
tropical rainforest in the west and 
central African region). 
2. Management and regeneration of 
natural forests: 
(a) humid, wed tropics, 
(b) arid and semi-arid zone, dry 
forest 
3. Reclamation of degraded forest 
lands (with special teference to 
restoration of fertility in forest 
fallows, establishment of fast-growing 
compensatory MPTS species for 
fuelwood fodder and industrial uses 
l Methods of GIS land use capability 
surwy. 
l Characterization of forest land 
environments when either 
agricultute/agrofomstry or fomstry 
land use systems may be most 
appropriate. 
l Development of process models 
which simulate likely forest land use 
change under different population 
pressures and land use change 
scenarios (to be closely linked with 
policy research - see Table 8) 
l In the wet zone, standardized 
methods for biological research (gap 
studies) that could lead to less 
damaging harvesting systems for the 
tropical rainfomst. 
l Data handling methods for uneven 
aged poly-specific forest. 
l Growth, yield and modeling studies 
under alternative management 
regimes. Further testing of 
sihricultural techniques being applied 
by CTFT in the Yapo Forest. 
l Autecologlcal studies of the 
behavior of component species. 
l Redevelopment of indigenous 
systems for ravanna management. 
l In the dry zone, consolidation of the 
already available data on appropriate 
sihricultural management and early 
burning technologies for increasing 
the productivity of savanna woodlands 
for multiple purpose end use (fodder, 
fuelwood, honey, medicinal products, 
timber, chatcoal, etc.) 
l Soil microbiology (N-fuation), soil 
nutrient mycorrhiil research related 
to fast-gmwing species (e.g., tesearch 
to extend the tolerance of Rhimbia 
and Fmnkia to soil, chemical and 
nutrient stress, and to produce more 
robust inoculums for marginal sites 
l Biomass and nutrient cycliig 
l Growth and yield modeling studies, 
e.g., south and east African CCT 
plots 
l Hydmlogical reseamh (water use 
characteristics of diffennt species, 
with special reference to marginal 
sites). 
. Application of GIS land use 
capability research at the national 
level. 
l Application of improved gap study 
research at the national level and 
incotporation results into fomst 
management .and timber eoncession 
liinse agreements 
l AsanextensionofMITseketii 
and improvement msearchandofthe 
strategic research (opposite), species 
netwrkstotestimprwtd 
establiiment/sih4cultural/trae 
management technoh@es for fast- 
growing species at the national level. 
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1 . 
JAC Regias Illustrative examples of possible CGIAR6upported natural forest management/plantation forestry research 
1. Agraccolosical zoning/land use 
capability research in encroached 
forest lands (with special reference to 
addressing the shifting cultivation 
probkm in moist tropical and upland 
forest sites). 
2. Natural forest management with 
special reference to increasing 
productivity of secondary (i.e., logged 
over or degraded) forest land. 
(Building on the work of CAT@ 
ITF, OTS and !5PRI.) 
3. Improving the productivity of fast 
growing species for planting in upland 
sites (e.&, the Andean region of 
Ecuador, Peru, Colombia). Sp+al 
reference to probkms of compacted 
soils. Useoftreespeeiesfor 
improving soil fertility in fotest 
fallows, planting of multipurpose and 
industrial species for commercial scale 
reforestation programs in situations 
where the main beneficiaries will be 
either (a) small-holder, cash crop tree 
farmers (e.g., cashxrop tree farming 
in Melii azederach for pulpwood 
production in Paraguay, and Possible 
involvement of small-holders in cash 
crop P. tadiata and Eucalyptus 
pulpwood production in Brazil and 
Chile) or (b) larger scale industrial 
plantations.. 
RE?sEARaiToPIcs 
l Methods of GIS land use capability 
survey. 
l Characterization of forest land 
environments where either 
agricultute/agtoforestty or forestry 
land use systems may be most 
appropriate. 
l Development of ptoass models 
which simulate likely forest land use 
change under different population 
pressure and land use change 
scenarios (to be closely linked with 
policy research - see Table 8) 
l Standardii methods for biological 
research (gap studies) that could lead 
to canopy manipulation and 
regeneration options in secondary 
forests. 
l Data handling methods for uneven 
aged poly-specific forests. 
l Autecological studies of the 
behavior of component species. 
l Soil microbiology (N-fmtion), soil 
nutrient mycorrhiil research related 
to fast-gro&ng species (e.g., research 
to extend the tderana of Rhii 
and Frankia to soil, chemical and 
nutrient stress, and to produce mom 
robust inoculum for marginal sites 
l Biomass and nutrient cycfmg, 
l Growth and yield modeling studits 
relevant to increasing biomass output 
under intensive management systems. 
l Hydrological Mearch (water use 
characteristics of diffennt species, 
with special reference to marginal 
sites). 
l Application of GIS land use 
capability research at the national 
level. 
l Application of improved gap study 
research at the national level and 
incorporation results into forest 
management and timber concession 
license agreements. 
l As an extension of MIT selection 
and imptwement research and of the 
strategic research (opposite), species 
netwrkstotestimplwed 
establishment/silvieultural/tree 
management technologies for fast- 
growing species at the national level. 
, 
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&rectry and AgrcSorestry Poliq and S Illustrative examples of possible global CGL4R-suppork.l research 
activities of mmmon intcrcst to the regionstl) 
1. Trees and security of househoM welfare with a 
focus on agmfomstry systems and community 
forestry; 
2. Deforestation and inappropriate land use in the 
wtt tropics (with special reference to mntml of 
inappropriate natural forest logging and conversion 
to nonsustainable agriculture); 
3. Deterioration of dryland forests and wastelands, 
causes of deterioration and rehabilitation 
opportunities using &es; 
4. Upland watershed deterioration in relation to 
well-being of upland usets as well as downstream 
Populations; 
l understanding the institutional environment that affects tree 
growing behavior, including market availability; government pria 
and incentive policies; infrastructure policies and access; population 
policies; intctsectoral policy issues; 
. costs and benefits associated with agmfotestry, including micro 
and macro policies and economic issues; distributional issues; 
l household and village decision making stntctums and their 
relationship to adoption of agmiotestry practices; 
. economics and policy issues related to small-scale Ural 
enterprises based on outputs from forests and agroforestty systems; 
intersectoral policy issues; 
l evaluation of donor policies and programs; 
l land use zoning and planning procedures and policies; 
l economics of more sustainable land use systems using 
agmfotestry technologies; 
. valuing the multiple gazxls and services fmm the natural forest; 
l economics of sustained yield management for timber and other 
products; 
l policies regarding forest utilization and government forest 
mvenae and management systems: 
l policies regarding plantation development in relation to natural 
forest pmtection; 
l social and economic causes of land deterioration; 
l land tcnute issues in drylands, policies and ptactices for mmmon 
property and open access lands; 
l food and fodder security issueq 
l policies relatea to agricultural mechanization, irrigation, energy, 
livestock and settlement affecting management and use of dryiand 
forest& 
l land use planning and zoning; 
l land use canying capacities in relation to alternative management 
strategies; 
l economic and social significance of upstreamdownstream 
linkages in land use; 
l role of inftastructure policies on land use and land deterioration; 
l tenure issues in relation to land deterioration; 
l economic role of upland forests in the lives of local people. 
( ‘) Some of the policy research, paxticularty at the farm level, forms part of ICR4Fs ongoing research agenda. IPPRI 
has a mmpamtive advantage in some amas. Other topics would be carried out under contractual research agmemcnts 
between a antralized CGIAR ForcstrylAgroforestry Research Center and specialized policy research agencies. 
, 
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SOME OF THE LIKELY MAIN REGIONAL/NATIONAL AGRICULTURE/FORESTRY 
AND SPECIALIZED RESEARCH CENTERS WITH WHICH A CENTRALIZED CGIAR 
FORESTRY/AGROFORESTRY CENTER(S) UWLD HAVE TO COLLABORATE’ 
’ A pretiminery illustrative and not cwrehensive listing. 
ASIA REGIOII: Illustrative li5ting of 5ase of the main agroforcrtry/forcrtry research Inrtitutiotw/rcsearch networka 
with uhich o CGIAR-supported global research institute uould want to colIaboratc/cooparate 
Amex V - fable 1 
AGJlUUlRESfRT WY CERHF’LAS)( 
amERVAIIa/EVALuA1laa 
ICRlSAl (India) 
l Agroecological zoning/land 
use capability research In 
remi-arid tone. 
l trpan9ion of ongoing, 
collaborative agroforcstry 
research work with CRlDA in 
India expanded to a 
collaborstive network with 
Iceding MARS. 
IRRI (PhilIppines) 
l Aproccological 2onlng/l5nd 
use capability research in the 
hunid tropics. 
l Expansion of ongoing, on- 
farm tree/rice tnteraction 
research in colleboration uith 
leeding WARS 
ICRTSAT (global collection of 
CJmmwL) 
NFRs Naticnal Tree Seed Center 
in, e.g. InrJone5i5, Thailand, 
Vietnam, Philippines 
BAIF (India) 
Working on local collection of 
Albiria, Balbergia, ~eucaena 
ASEAN/lDRC financed Canada 
Tree Seed Centre (Thailand) 
DANIDA (pines and teak: 
Thailand/Burms) 
NFTA (Hewail) 
N-fixing HPlS 
CSIRO plus ACIAR (Australia) 
Ongolng collection,.evaluation 
and conservation of gernplasm 
of key WPT species, e.g., 
Acacia Cawarina. Eucalyptus 
and Grevillae, for 
rmltipurpose end uses 
TAO 
Regional germplasm evaluation 
netuork 
RFD and Faculty of Forertry, 
Kasetaart university 
tlhaitard), retectlm and 
improvement of HPTS for a 
range of end uses (e.g., 
fodder, fualuood, tlnbcr) 
NFRs in 12 different cotntries 
supported by Uinrockrs F/FRED 
OPTS Program, which cover5 
some 12 HPT species and in two 
msin agroecological lonix, 
i.e., 
l hunid and semi-huaid 
9 arid and semi-arid 
PRIM (Hataysia) 
Hunid tropical 2one 
IDRC Basboo/Rattan Network 
tSingspore) for multiple end 
use 
NFTA (Hauaii) - N-fixation, 
breeding and netuork 
evaluation of N-fixing HPTS 
CSIRO'fAwtralia) and PFS 
l scientific support to above 
research netwrking 
activities, testing, 
evaluaticn of MPTS in variou5 
agroforestry tree/crop/ 
livestock carbinations and 
industrial planting rituatiom 
IITO: Policy aspects of 
sustained yield management of 
industrial forests. 
FAO: Regional FORSPA network 
and various bilateral and 
multilateral aid programs for 
strengthening capability of 
nations1 research 
institutions. 
ASEAN Irwtitute of Forert 
Management WXB, Philippine5) 
Agroecological mapping/biomass 
inventory/land u5e capability 
research. 
ATFW 
Gap studies in naturat 
forests, rainforests; 
grouth/yletd nodclIng. 
FRIM fHatay8ia) 
Netuorking with e.g., BIOTROP 
flndonesia) and UNITECH (PNC) 
FF Kasetsart and RFD 
(Thailand) NFRS e.g., AFRO 
flndonesia) and UPLB 
(Phllip@ner) 
Corrpensatory fast-groulng 
rpacies netuork for 
reclanstion of impcrata 
grassland for rrultipurpose end 
uses in conjwrction with FRfrs 
in Philippines, tndonesia PNG. 
CAZRI (India) 
Saline soil reclarmstion 
netuorkr fin association with 
NRFs/WARS in Pakistan, India, 
Thailand). 
ACIAR and PFS (Australia) 
Saline Sol1 and Acid Soil 
Research Programnes and 
national forest m5nagement 
fall of the above) 
2 It is assmed that IBPCR would play a lead role in scientific research needs in this area. 
r It is assuned that TFPRI uould play a lead role in this area in direct collaboration with national institutions. 
c In addition to the above, which deals with major research thrusts, it is a95uned that ISWAR would play a rote in strengthening research organitatiorr and nmagement 
for many of the shove institutions. 
l university of Lo5 Banoa 
(Philippines) 
Shifting cultivation pressure 
In encroached forest Iands, 
policy optIon for minimi2ing 
ecolcgical damage. 
Indian Institute of Hanapemmt 
(India) 
Socioeconomic pollcy research 
into the ispact of #octal 
forestry programs on 
availability of fueluood and 
fodder for rural poor. 
Options for reclamation of 
degradad forest land. 
l Pertnperhutani fIndonesia) 
Policy rtudies on timber 
extraction and concession 
policies. Options for 
increasing economic rent 
capture and lmpticrtiona for 
sustainable forest rrmnagement. 
East-West Center 
Policy export to above. 
Pl5r!nlng bivision 
Ford Foundation (India) 
Studies of smatlhotder farming 
policy issues in forests. 
F/FRED 
Studies of village5 motivation 
for tree planting. 
1110 
poticy aspects of 5u5talned 
yield mwragement of natural 
FAO 
Institution5l policy 
N I 
E I 
. 
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ArRICA REGItRi: Illustrrtive li5ting of 5ana of the main agroforestry/forestry research institut(ms/research netuorks Amex V - Table 2 
with uhich 5 CGIAR-sqqxwted slobal research institute would probably uant to collaborate/cooperate 
AGROFDRESTRY man GERmAs 
tUtSERVATICW/EVALUATIDNa 
RANRAL FWIST WNAGEWHT AI0 WTS SELECllDil AWO I-YT 
SILVlMllML RESEARCH 
PCWY/SfC~OEUJUWIC 
RESEARCH * 
ICRAF (Kenya) 
l Agroecological rming 
l Agroforestry ccqonent 
inter5ction research in 
association with NARS/NFRS 
IllA (Nigeria) 
l Agroecological zoning 
l Agroforestry carponent 
Interaction research 
l Role of trees and woody 
plants in fallow management of 
degraded forest lands in 
association with NARS/NFRS. 
ILCA (Ethiopia) 
l Role of trees/uoody shrubs 
as a source of animal feed and 
erosion control in association 
with NARS/NFRS. 
ICRISAT (Niger) 
- Sahelian trees in local 
crapping system 
MARS (e.g., Burkina Faso, 
Nigeria, Ghana, Kenya and mny 
other comtries working on AF 
systems) 
(see 1CRAF AFRERA network) 
MISTROn (Cote dOlvoire) 
l soil survey5 and land use 
capabilities 
CTFT (France) 
l Sahelian fodder tree system 
NflA 
Various nultilateral/bilateral 
and programing priority 
support to strengthening of 
research capability of WARS 
ICRAF (Kenya) 
Acc(uirition of HPTS, 
characteri2ation, regional 
evaluation. 
ICRAF (Kenya) 
Regional evaluation of IIPTS 
for agroforestry ryrtnm 
IllA (Nigeria) 
Acquisition of MPTS, 
characteri2ation, regional 
evaluation 
IITA (Nigeris) 
Regional evaluation of OPTS 
for (to date) minly alley 
crowina 
ILCA (Ethiopia) 
Collection of fodder, trees 
and shrubs, characteritation, 
regional evaluation 
ILCA (Ethiopia) 
Regional evaluation of fodder 
legunes 
ICRtSAl 
Acquisition and 
characteri2ation of Sahel AF 
system trees 
FRIN (Nigeria) 
Selection of HPTS for the 
hmid and semi-arid 20~s for 
a range of end uses (fuelwood, 
fodder) degraded land 
reclamation, forest fallow, 
indu5trial raw material5. 
FRIN (Nigeria) 
Acquisition, characteri2ation 
and evaluation of gempla5m 
for key MPf species for the 
hunid and arid 2ones 
KEFRI (Kenya) 
(ndipenow specie5 for the 
east and central African zone 
KEFRI (Kenya) 
l lruiigenous MPTS suitable for 
the east and central African 
highlands 
FRC (Zinbabwe) 
In collaboration with FRIM 
Malau( and other NFRs involved 
in an emerging OPTS netuork 
far the SADCC region 
FRC (Li8tmbue) Burkina Faso (GILLS) 
1ndi9~nous MPTS suitable for Dry 2one rpecies (Sahel 
countries of the SADCC region Sudanian region) 
Burkina Faso (GILLS) 
tndigenous HPTS for the Sahel 
and Sudanian tone. 
ClFt (France) 
Suppart (* HPTS netuorks in 
the west and central Africa 
region 
CTFT (France) 
Collection, characterization 
of key HPTS species for the 
west Africa region hunid and 
semi-arid tones (particularly 
Acacia and Parkia rpp.) 
NFTA 
Varicus multilateral/bilateral 
and progrming priority 
support to strengthening of 
research capability of 
NFRWNARS 
OFI (UK) 
Collection, characteri2ation 
of HP1 species (African 
Acacias) 
OFI (UK) 
Sylport to HPTS netuorks 
FRI (Cote d'lvoire) 
Hunid ton5 natural forest 
ailviculture network in 
proposed future collaboration 
with NFRs in e.g., Camaroon, 
Gabon, Congo PR CAR. 
IRA 
Silviculture of logged over 
forest 
Ghana (FDRD) 
Silvicultural regional 
research in hunid rainforest 
of wider relevance to other 
cowtries in the same region. 
FRIN (Nigeria) 
l Applied research on 
plantation forestry with 
special reference to fast- 
grouing, carpensatory 
plantations for nultipurpose 
uses. 
l Grovth and yield modeling in 
plantations in association 
with e.g., FPR (Ghana) and FDR 
Divi5lon Sierra Leone) 
KEFRI (Kenya) 
Growth yield mdeling and 
applied silvicultural research 
relating to woodlots and 
inrJustrial plantation 
management in east and central 
Africa. 
FRC (Zirdmbue) 
As for KEFRI above, on species 
and 5ilvicultural system.9 
appropriate to the SADCC 
region. 
CTFT (France) 
Sqport to the above (mainly 
in west Africa) 
NRI and ITE (UK) 
Support to vest African 
research in Cameroon 
Univerritie5 of tote d'lvolre 
and lbadan (Nigeria) 
l Shifting cultivation 
pressure in encroached natural 
forest5 of the west African 
region 
l Policy optloos for 
encouragirq 
intensified/eu8tainable land 
use via agroforestry and other 
land use systems. 
University of Harare 
(Zimbabwe) 
l lncentlves for encouragement 
of villagers' involveinent in 
indigenou5 wocdtand 
conservation and mmagnnt. 
University of lbadan (Nigeria) 
l Tim&r extraction policies 
aimed at increased eccmomic 
rent capture and inproved 
understanding of conce95im 
license with special reference 
to the inpact on sustainable 
forest mnagemnt. 
Beijer Institute (Sueden) 
Policy research on smallholder 
incentive9 and fuelwood 
strategy 
URI 
IIED 
IUCN 
IlTO 
Amax V - leble 2 (cont@d) 
AFRIU RE61CRf: lllustrrtive lirtino of am5 of the main agroforertry/foreetry research inatitutione/rerearch networkr 
with uhich a CGIAR-rtrpported globe1 rerearch inetitute uould probably umt to collaborate/cooperate 
AGRWORESTRT uam a3wusn 
CGMERVATIWEVALlHTlOw' 
)PTSSEi.EClIQ(UD ID MnRAlFaE9t-m 
SflVlMllluL RESEMCR RESEARCF 
Pam/ plEalaalC 
CILSS Sahelian Tote ACM (Auetrelia) 
1 
RFTA 
Collection characteriratim Selection end iqmvement of Vnrioue nrrltileterrl/bilrteral 
NPTS of relevance to thr 
SADCC Africa region. 
and pr~renming priority 
Collection characterization 
rupport to rtrengthening of 
IDRC (Coneda) ' 
research cap5bi 1 I ty of 
. RFRS/NARS 
FAO/lSPGR Acacia ProSram Support to the SADCC regime 
Syrport to regional NFRs, camtrier Tree Seed Cmtre OF1 (MC) 
rtrerqthen research capability located in FRC tiababwa Support to aIl of thr &we 
to coordination of pernplaem 
uork via FAO Forest Genetic 
minly in ueet end l outh 
ITE (Scotlend) Africa) 
Rerourcer Committee Selection and iqmwmnt of 
higher value wet Africen IUCW 
harti (e.g. Te~inalia, Syrport to west Africa rcoion 
friplichiton rpp.) Raturrl forest meneSement 
research 
FAO 
Sahel/Sudanian network AClARlGFS (Amtrrlia) 
Suppart to all the above. Support to all of the ebove 
FAO 
Technicel l aeietmce to 
rtrenSthen rrrerrch capecity 
of nettonal inetitutiom. 
L ISPGR would play a lead role in scientific research neede in thir area in collaboration with FAO. 
IFPRI would play e Iced role in thir orea in direct collaboration with nationel inetitutlone. 
' ISNAR uould play a role in 8trenSthening of research organization and mna#amnt in many of the above inetitutione. 
LAC REGIOW: Illustrative ltrting of sane of the main agroforestry/foreatry research institutions/research networks 
uith which a CGIAR-supported global research institute uwld probably uant to collaborate/cooperate 
Amex V - Table 3 
AGROFORESTRT UIKOY BERnPl.AsH 
Ca(SERVATWEVALlJATIOW" 
NATtRAl. FDREST WlAGEHENl~ l9'TS SEECECTIOY AIRI M'ROVEMNT 
SILVIMlWAL RESERRCtl 
Pam/sgc~naltunlc 
RESEW3 
AgroforeatrY/fore5try 
~roecolo9ical toning land 
~apabllity research 
ldmtificatian of key 
agroforestry Iones. Land u5e 
cspability research uith 
special reference to 
encroached fore5t land. 
CIAT: Agroforestry lone6 
CATIE: ROCAP CIS 
MARS: (CUW ONERN INPE) 
Role of trees in m6ture 
al9na9unent 
ClAf*r ongoing Tropical 
Pastures &&am u&Id k the 
msin vehicle for research 
thru6t. 
Involvement in the more hunid 
tropics (e.g. Amaton) would be 
limited to exploratory 
ccqonent interaction researth 
(e.g., the role of pastures 
and leguninou8 trees/browsing 
species in recovering degraded 
pastures). 
Qmwnent interaction6 it\ 
agroforestry intercropping 
Rystcms with 5pecial reference 
to co60atition for soil 
mftri&t mlrture and Iioht, 
efficiency and managrmmt of 
root aynMoair, pest6 cud 
diseases, fertilirer, green 
manure interaction*. 
' CATlE - 6ulti5tory system.9, 
shade trees in AF systems. 
* lNPA (Bratil) - palm-based 
5yatema 
l EMBRAPA - Rhirosphere 
research, plantation shade 
systems 
0 WARS Kolanbia. Peru1 
l CIAT global collection 
leguninow rhrlks for 
potential as acid-tolerant 
foddera; field explorations, 
characteriration, seed 
research. 
l MARS (CONAF, CONAFOR, etc.)- 
-collections of Prosopts, 
others 
. CATIE - collection5 of 
G~iricidia, Erythrina; 
charscteri2ation, 6eed 
research. national evaluations 
l NFTA - collection of QCIWS 
systematic biology, 
characteriration, evaluatfon 
global l valuation5, seed 
research 
l USAD, ITF, MBG, NYBF - 
collection5 of swietenla, 
Erythrina, Ingo; ryatematic 
biolrqy, characteri2ation 
l CAMCORE - collection5 of 
conifers, Cordia, Suietenia 
l OFI - provenance collecticn5 
leguninou5 trees, pines, 
cedrela, cordia in C. Amarica; 
ryst*nstic biology, 9lobal 
evaluations 
l CSIRO - collection5 of 
fodder legunes in Mexico and 
Brs2il; characteri2at1on. seed 
research global evaluations. 
l CIA1 - species selection and 
evaluation of trees for 
fodder, recovery of degr24ded 
lands, windbreak 
l EMlRAPA/CENARGEN - 
evaluation and breedin 
diverse uody plants 
l INPA - special selection 
evaluation, breedin of palm5 
l MARS - species selection, 
evaluation 
l CATIE - collection6 of 
Gliricidia, Erythrina; 
characterization, seed 
research, regional evaluation5 
. OFI - evaluations of 
provenanca collecticn5 
l UnCoRE - collaction5 of 
conifers, Cordia, Swietania 
Private corporation5 - 
breeding eucalypta, diverse 
nPlS 
Agroecolo9ical roning, lard 
use capability surveys 
CATIE (Costa Rica) 
CGRAT (Bolivia) 
IBAMA (Brazil) 
faland Resource Fwndatia, 
Gap Studies 
STRI (Panama) 
EMBRAPA (Braril) 
Growth Yield/Modeling 
EPlBRAPA (Braril) 
Soil microbiology, biomass 
nutrients cycling, phy5iolo9y, 
biochenriatry, au8teinability 
of intensive bicmasa 
silvicultural regimar 
lVlC (Vene2uela) 
lNPA (Braril) 
CONAR (Chile) 
USP (Brazil) 
VW34 (Brazil) 
ITF (Puerto Rico) 
u (Cwta Rica) 
Socioeconomic E studies of 
initiative5 for people'5 
involvement in uaterrhad 
protection. 
~niveraity of Se0 Paolg 
(Eraril) 
Fiscal rlrbsidy and 
agricultural taxation policies 
which enccurages 
deforestation. 
. 
N 
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UC REG#Ol: Illustrative listing of some of the 
uith which a CGIAR-sqported global 
Annex V - Table 3 (Cmt'd) 
main agroforeatry/foreatry research itmtitutions/rerearch networks 
research intitute weld probably want to collaborate/coqarate 
AIROFOIIESTRY URDY GERRIASI 
U.NISERVATla(/EVALIWKIRa 
ltF'TSSELECTlQ(A)ID WROVENMT RATURAL FOREST TWIAGOEIT AR0 
sllvlan.lmAL MsEARcn 
FUlCY/SpC~~CUMllC 
RESEARCII 
l CIAT - regional research on 
acid-tolerant fodder trees 
l CATIE - fodder tree, shade 
tree, Iivitq fences 
l CARDI-Caribbean fodder tree 
use in pasture, erosion 
control 
l WARS (Mexico, Cti, Brazil, 
Honduras, etc.) - Fodder Trees 
FAO would play a role in all 
of the above. 
t It is rssu9ed that IBPCR would play a lead role in scientific research needs in this area in collaboration with FAO. 
It is assuned that IFPRI would play a lead role in this area in direct collaboration with national institution8. 
' In aklition to the above, uhich deal5 with research topics, it is assumed that ISWAR would play a role in relation to supportin strategy of research and nana9~t 
for many of the above institutions. 
. 
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IYSTIMIDNAL OPTIWS FOR FORESTRY UID AGROFCRESTRY 
OPTlOll A 
TAC’S RE[x)cIQRDED INTEGRATED FIXESTRY/AGROFoaEsrRr DPTIDY 
This is a *%lean slate8’ approach (i.e. without taking ICRAF into account). It is intended to illustrate the 
type of integrated centre that could most adequately cover the range of forestry/and agriculture related 
(agroforestry) issues set out by the Bellagio Task force within the framework of CGIAR goals and TAC’s earlier 
illustrative assessment of the sort of research topics that would most benefit from centralization and CGIAR 
support. 
It considers the possibility of building up the research capability of CGIAr centres (particularly CIAT, IITA, 
ILCA, ICRISAT and ICARDA), the possible role of specialized research institutes to contribute to CGIAR research 
goals, and the recannmdatim of TAC 52 that around 70 percent of CG support for forestry should be directed 
to the regions and about 30 percent to centralized activities. The centre would carry out strategic research. 
Its outposted regional staff would be directly involved in assisting nstional institutions to design and 
implement research progremnes. 
The assessment of scientific disciplines and staff nwbers are a foruard look at what such a centre might need 
five to ten years from nay (at full developsent). A gradual build up to this staffing level would occur. 
As’a starting point for discussion, this integrated centre might be built around four major research and tuo 
support progrenmes with the approximate central scientific discipline and professional staff requirements as 
fol lous: 
Progrmaee 1 - Asroforesty (See Amex IV, Table 1) 
This progremne would cover: 
. Agroforestry and Land use systems 
. Cooponent interactions in agroforestry systems 
TAC’s RMFA Panel assessment of the likely range of scientific expertise needed for the above topics covered the 
follouingmaindisciplines: sociology, ecmomics, geography, egraneteorology, agronomy, forestry, horticulture, 
soil science, physiology, entomology, pathology, taxonomy, biochemistry, animal science. 
It was assused that additional inputs to this agroforestry programse would come from staff located in the HPT 
irrprovement, agroforestry/forestry policy, and scientific support services programnes discussed below. 
The Panel’s assessment of likely scientific research needs for this programoe uas a total of 10 for headquarters 
scientific research and a further 25 outposted regional staff to support the work of the IARCs/NARs/NFRs and 
specialized research centres. 
Progrm 2 - Woo& aerrplasln collection and sultiwrciose tree species iswovemmt (See Annex IV, Tables 2 and 
3) 
Under this heading would be included global woody species gemplasm collection and exploration, gemplasm 
characterization, seed production and gemplasm conservation, OPTS species and provenance selection, MPTS 
evaluation end description, MPTS genetic improvement. In relation to the first three of these topics, there 
uould be strong collaborative linkages uith IBPGR, uhich is planning an expansion of its own uork in this area. 
Under this progrene, which would cater to the similar centralized strategic research needs of both agroforestry 
and forestry species, the following range of disciplines would be required: genetics, plant breeding, seed 
biology, physiology, silviculture, soil microbiology, entanology, botany, pathology, taxonuny, social science, 
economics, biochemistry, forest products. 
Allowing for shared services with other research programnes (particularly social sciences and research support 
services) the TAC/RMFA Panel’s assessment of research scientist needs uas 10 for the centre’s core research 
prograrnse and a further 10 outposted staff to support regional research operations. 
Progrw 3 - Natural forest swwqgnent and silviculture (See Annex IV, Tables 4 - 7) 
This programne would be particularly concerned with the management and regeneration of natural forests, 
woodlands and forest plantations; reclamation of degraded forests (with special esphasis on saline and acid 
soi 1s); restoration of fertility in forest fallous; management of fast growing compensatory species for 
fueluood, industrial and other uses for planting either as infarm uoodlots on agricultural wasteland and/or in 
large scale plantations. 
The range of scientific disciplines needed adequately to cover this topic would include: silviculture, 
taxonomy, biochemistry, hydrology, soil nutrition, and soil microbiology. 
Taking into account the possibility of comnon shared scientific input in the areas of soil science, plant 
physiology, entanology, pathology, genetic and economics fran Progremnes 1, 2 and 4, the Panel envisaged a total 
of 5 scientific staff in post for headquarters research and 10 outposted regional staff. 
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Progrrri- SocioecmMcs nd policy research (Annex IV, Table 8) 
Under this prograssze, there would be two main areas of activity: 
. Macroeconanic policy research aimed particularly at isproved understanding of the underlying 
causes of deforestation and remadial policies. This would be largely contractual research with 
specialized policy researchers and would caqhrasnt IFPRI’s activities in this area. 
. Socioeconasics and policy research at the faWvillage/encroachad forest level, with special 
reference to inproved mderstanding of peoplens perceptions of the usefulness of trees, their 
role in sustainable land use and agriculture, potential to contribute to rural incomes, and 
incentive policies for encouraging people~s support in natural forest management and tree 
planting/growing programnes. This would build m ICRAF’s D&D methodology and experience by 
encouraging its wider adoption by both NARs and NFRs in the various regions, and for use in 
encroached forest lands and in forests where indigenous people’s livelihood depends m multiple 
end use mnagement of forests. 
A cdinatim of sociology, economics, lad tenure expertise would fom the core staff of such a group, with 
strong input fras a Scientific Sqport Services progremne in the area of statistics, biometrics, computer 
Ilodclling, and input as appropriate from technical scientific staff in the other research progremnes listed 
above. 
The RHFA Panel‘s assessment uas that a total scientific headquarters staff of five would be needed for this 
programze, with a further 10 outposted to regional/national research institutions or IARC’s. (This latter 
nurkr allow for an early input into agroforestry farming systems research in regions other than Africa.) 
Progl 5. Scientific support senices 
This sqzport progrcwnc would cover the following laain areas: 
. Statistical sqqort for design and analysis of experiments and surveys 
. Progr-ing and modelling 
. Soil and plant analysis 
. Geographic information systans 
. Cartographic and photographic services 
. Database developnent and smnaganent 
Staff needs in this area cover expertise in statistics, coquter modelling, geographic information systems and 
land use capability interpretation, and data analysis. A total of five professional staff is envisaged. 
Progrrr 6. Inforstim rd traininq 
This would cover the range of specialized training staff needed to support the above prograzsses. A total of 
5 staff is envisaged. 
Senior Administrative Staff 
Assuzed a! 5 senior staff (Director General, Assistant DC, Prograimie/Budget, Planning and Finance) 
Table 1 suipwizes the staff required for the TAC recosax%kd option. 
. 6 
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Table 1. Scientific staff required for TAC’s recosnwded integrated option A 
a This assunes an input from the centre for simultaneous support to strategic/applied agroforestry research in 
all major geographic regions. 
Likely costs of the recolllDgnded intwrated ODtion .A= 
Assuning that this centre were to be created from scratch (i.e. not building on ICRAF), the capital, building 
and equipment costs might be in the order of USQO million. AnnuaI operating costs on the basis of an estimated 
cost of USS250,OOO per international staff me&w [to cover associated support services staff and facilities) 
would amount to about USSll miilion for headquarters strategic research. An additional USSl4 million for 
outposted regional staff would give a total awl operating cost of US%25 miliion. 
OPTIOY B 
SEPARATE AGROFORESTRY AYD FORESTRY RESEARCH CEWTRE 
This option is based on the assunption that ICRAF would be incorporated into the CGIAR system virtually as is, 
and that its research agenda ard staff structure would be as laid out in the 
projected staff at 1995 Levels. 
“Strategy to 2000i’ paper ui th 
A separate CGIAR forestry research centre would be created to deal primsrity with issues of forestry and Land 
use restricted to forest ecosystems. 
The TAC/RRFA Panel met uith ICRAF representatives between August 23-25 1990 to discuss ICRAF’s definition of 
the bouderies between forestry and agroforestry (see Annex VIII for details). 
(a) Agroforestry land use systems 
ICRAF regards the follouing as agroforestry Iand use systems/technologies: 
Mainly agrasilvicultural <trees uith crops) 
Rotational 
. Shifting cultivation 
. Inproved tree fallow 
. Taungya 
Spatial mixed 
. Open: Trees on cropLand 
l Dense: Plantation crop ctiinations, multistoreyed home gardens 
Spatial zoned 
* Hedgerou intercropping (alley cropping, barrier hedges) 
. Boundary planting 
l Windbreaks and shelterbelts 
- Trees on erosion-control structures 
I 
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Rainly or pertly rilvopsstoral (trees uith psstwes ad Livestock) 
Spatial mixed 
. Open: Trees on rangeland or pastures 
. Dense: Plantation crops with pastures 
Special zoned 
. Live fences 
. Fodder banks 
Tree uqtmmt predainant (see also t-1 
. Uoodlots with multipurpose management 
. Reclamation forestry Leading to sultipie use 
W Forestrv Land use systems 
Forest land use systems are defined (by ICRAF) as ecosystams where the msin wtput is either timber or other 
non-food/fodder related products. Following from that definitioon forestry research would relate mainly to 
protection and increasing productivity of natural mainly ~closed~ forests and plantations where ti&r/fueluood 
are the main outputs and/or where the forest is protected for watersheds or for conservation of biodiversity. 
TAC rejects this arbitrary division of agroforestry/forestry Land use systems as a basis for determining 
institutional laandates. 
CI’TIOY ‘B’ - AaoFoRESTRY CENYRE 
ICRAF research agenda and staff objective by 1995 is as follows: 
Prograrc 1 - Amoforestn md Land use system 
ICRAF envisages that this will remain a small, uultidisciplinary group of six professionals uith the folLouing 
range of expertise: Land use evaluation, polant science (agriculture, forestry or horticulture), economics, 
social scime and ecology. 
Progrep 2 - Coaponent interactions in aqroforestry syStePG 
This uill be ICRAF’s Largest programne. It is planned to have 11 scientists in post by 1995. The disciplinary 
mix wilt consist of agronomy, soil physics/fertility, plant physiology, microcLimsto9Logy, animal science, pest 
management, forestry, horticulture, economics and sociology. 
Progr- 3 - lIultimmose tree imrovwent 
Multipurpose Tree Improvement will become a majro neu activity for ICRAF in the 1WOs. It is intended that the 
progremne will expand from its current Level of 3 scientists in 1WO to 11 by the year 2000 (approximately 9 
by 1995). The scientific expertise will include tree breeding, silviculture, seed technology, microbiology, 
botany, tree physiology and data base management. Two scientists will be required in each of breeding and 
silviculture. 
Progrm 4 - Natural forest Panaseaent/silviculture 
Currently SCRAF does no research in this area. 
Progrmm? 5 - Aaroforestn/forest ~olin research 
This will remain ICRAFls smallest research progremne but ui 11 receive considerable input from senior management 
and network coordinators. It uas envisaged that there uwld be 3 professionals in post by 1995, covering the 
fields of institutional management, policy analysis and planning. 
Programs? 6 - Scientific samport service staff 
ICRAF envisages 3 professional staff by 1995 cowering the areas of modelloinjg, statistics and data analysis. 
Trainim and Information 
19 
Mansgsnent and Ahinistration 
12 
To summrize ICRAF projected staff requirements by 1995 uwld be as in Table 2 belou. 
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Table 2. Projected international professional staff allocations at ICRAF, 1990 and 1995 
AFRENA staff 16 35 
Regionat Office Coordinators 0 1 
Research Division 14 32 
Training/Information Division 7 19 
Director Generalis Office 1 4 
Senior Management 8 8 
TOTAL 46* w 
l Included seconded staff and neu staff recruited during 1990. 
ICRAF’s assessment of incremental capital investment needs to 1995 is about US0 5 million and emuaL operating 
costs S 25 miLLion. 
aPTION ‘B-1’ - FaREsTRY RESE&RcH CENTRE 
Progrmre 1 - Uooctv eerndasa collection evaluation arltiwrmse tree inwovement 
The range of disciplines required uwld include genetics, plant breeding, seed biology, physiology, 
silviculture, soil microbiology, entomology, botany, pathology, taxonomy, social science, economics, 
biochemistry, forest products. The range of species to be uorked on would be more oriented to species uith 
industrial end uses. 
Estimated staff requirements are 10 headquarters and 10 outposted. 
Progrume 2 - Natural forest mneaement and silviculture 
The range of topics that could benefit from CGIAR support in this area are summarized in Annex IV, Tables 4 - 
7. They would require expertise in silviculture, botany, ecology, taxonomy, biochemistry, hydrology, soil 
nutrition, and soil microbiology. Total staff requirements would be 6 headquarters and 15 wtposted. 
Progrwne 3 - Forcstrv/socioecommic mlicv research 
This uoutd require expertise in sociology, economics, and land tenure. Headquarters staff requirements uould 
be five and wtposted staff, tuo. 
Progrzmme 4 - Scientific sort services 
This programne uould need expertise in statistics, ccaputer modelling, geographic information systems, land use 
capability interpretation, data analysis. Total staff requirements uould be five core and no regional. 
Traininq and inform&ion 
5 
laneuenent 
4 
To surmarire, Table 3. sets wt the approximate staff requirements of this independent forestry research centre. 
The probable capital costs for the construction of this centre uould be in the order of USfl5 million. At&ual 
operating costs would be in the order of USfl6 million. 
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Table 3. Staff requirements for an independent forestry research centre. 
: .Weadquatters 1 : Outposted. ‘1 fatal 
Woody gemplasm collection/evaluation/HPTS improvement 10 I 10 20 
Natural forest management/silviculture 6 15 21 
Policy 5 5 10 
Support services 5 __ 5 
Infonnetionftraining 5 -- 5 
Management 4 mm 4 
TOTAL 35 30 65 
OPTION n C= 
SIWLTANEWS ~EATIUI OF THREE SEPARATE FORESTRY RESEARCH 
tENTRES (LOUTED IN ASIA, AFRIu, IATIN AXRICA) 
YITH AGROFORESTRY HAllDIED BY ICRAF 
This uas one of the five forestry options revieued in the earlier TAC papers. It uas developed in response to 
the comnents received from several of the TAC forestry wtreach panel experts who, in comsenting on the option 
of a single international forestry research centre, expressed reservations about the likely effectiveness of 
such a centre, given the site specific nature of much forestry research. 
It uas argued that given reswrce availability, a more effective alternative uwld be the simultaneous creation 
of three independent forestry research centres located in Asia, Africa and Latin America, respectively. 
The staffing requirements of each of the three regional centres uwld be approximately as wtlineo above for 
the independent forestry research centre described in Option “B”, 
three centres. 
but with regional staff split betueen the 
Assuning that each of these centres had a similar staff structure (a total of about 45 profession81 staff in 
each, of uhich 35 uould be headquarters and 10 wtposted within the region), overall staffing requirements for 
this option uwtd be about 135. 
Capital investment costs for the simultaneous construction of three independent centres uwld be in the order 
of a total of US%5 million. Annual operating costs for each of the three centres would in the order of UStll 
million, i.e. total for the uhole CC system of approximately USS33 million a year. 
Under this option, sssuning that both ICRAF and these three separate region81 FRC’s uere sirMtaneousLy to be 
incorporated into the CGIAR system, total amual operating costs uwld be in the order of USS25 million a year 
for ICRAF and USS33 million a year for the three separate forestry research centres, inplying a tot81 
requirement of UsS58 million 8 year. 
OPTION =D= 
A REGIDUAL AGRDECOLOCICAI. RESEARCH CENTRES (RARCa) DPTIGB 
A variation on the three stand-alone forestry research centres option would be to incorporate both forestry and 
agroforestry research into geographically-defined international centreswith agroecological zone responsibility 
(RARCs). 
This option builds on an emerging perception that effective, CGIAR-supported natural reswrce management 
research vi11 require significant modifications to the CGIAR’s traditional mode of operation. 
Historically, the CGIAR hes relied on the spin-off from a comacdity approach to msnage soil and water. It has 
clearly been inedequate. 
a cornaodity approach. 
The shifting cultivation problem, for exenple, will patently not be solved through 
The recent revieu by TAC of natural resource concerns and research priorities, and the review carried out at 
the nonassociated centres, have highlighted the egroecological and site specific nature of many research needs, 
and has led to reepprsisal of the CGIAR’s current structure. 
Dne of the various options currently under consideration is creation of ecoregional research centres uhich, 
inter alia, might have functions along the following lines: 
. Assess the strengths and weaknesses of the natural resource base to be studied. Problem 
identification and analysis will be a major responsibility. 
. Determination of uhich problems or constraints need international research. 
r ‘ 
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. Determination of uhich problem or cmstraints require long-term trials which must be 
established on a site under the control of the centrt or its closest and most reliable 
collaborators. 
. Carrying cut of soil, lard, water and forestry research in the zone. 
. Collaboration uith coasaodity gemplasm centres to define specific crop problems in the zone 
and to understand pest and disease dyrvsaics for those crops. 
. Establish collaborative research networks to carry out research on the most inportent problems. 
To wdertake such furtiorta effectively uould demand a multidisciplinary systems approach to resource management 
research (RWR) beyond the scope of the CG’o traditional camsodity programsseE, to give special reference to the 
interaction between cultural circuastances, econmic opportunities and technical possibilities, and the 
subordination of commodities and their managcnmt to the needs of the system. 
Applying this model to forestry and agroforestry has sane obvious attractions. However, developing a clear 
picture of the likely staffing needs, costs and effectiveness of such an approach is difficult at this point 
in time because (a) the rode1 uould obviously r-ire significant restructuring of the CG system and is unlikely 
to k in place in Leas than three to five years; (b) the model fits better in some situations (particularly 
those regions uhere there are very weak NARs) than in others; (c) without further study, it is difficult to be 
precise about the nutbar of centres that would be needed to cover effectively resource management, forestry and 
agroforestry research needs.. 
For the purpose of this preliminary illustration, the assumption has been made that three such centres would 
be created (one each in Asia, Africa, Latin knerica). 
The scientific staff needs for integrated regional forestry/agroforestry research uithin these centres uould 
be approximately along the foLlouing lines. 
Prow= 1 - &Vvfof-estfy 
As for Option A above. Expertise would k required in the areas of sociology, economics, geography, 
agrometeorology, agronomy, forestry, horticulture, soil sciance, physiology, entaaology, pathology, taxonomy, 
biochemistry, animal science. 
Estimated staff required are 15 par centre. 
Progrw 2 - Uultiwrpose tree iloroveamnt 
The range of disciplines required would include genetics, plant breeding, seed biology, physiology, 
silviculture, soil microbiology, entomology, botany, pathology, taxonomy, social science, economics, 
biochemistry, forest products. 
Estimated staff requirements are 13 per centre. . 
Progrm 3 - Natural forest moment snd rilviculture 
This would require expertise in silviculture, economic botany, taxonomy, biochemistry, hydrology, soil 
nutrition, fire control, soil microbiology and zoology. Total staff requirements uculd be 12 per centre. 
Progreap 4 - Aoroforestw/foreatw socioeconomic Dot+ research 
This uould require expertise in sociology, economics, and land tenure. 
Core staff requirements would be five par centre. 
ProgrePPe 5 - Scientific sort services 
This programe would need expertise in statistics, caquter modelling, geographic information system, land use 
capability interpretation, data analysis. 
Total staff requirements would be five per centre. 
Table 4. sumwizes the approximate forestry/agroforestry staff requirements of the Regional Agroecological 
Research Centres. 
I) 
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Table 4. Forestry/agroforestry staff requirements for a Regional Agroecological Research Centre 
Assuaing that these csntres would be incorporated into existing CGIAR centres (such as CIAT, IITA, ICRISAT and 
ICARDA), the incrwental capital costs to cover the needs of forestry and agroforestry might be in the order 
of MS15 million ti amual operating costs (for all three centres), a total of US%0 million. In practice, 
signifiunt savings in scientific staff needs might be achieved by sharing scme existing areas of expertise 
already in post in the IARCs. 
BTIOY -E= 
A6L~FCHESTRYRESEARCHCENTREINWUEDIYNOiUNDSoW 
NESEARCH YITH AGROF-Y Carrlllulffi TO BE HAJDLED BY ICRAF 
This nmdel, which uas one of five options in the earlier TAC analysis, uas based on the past experience of the 
XlJFRO/WDC. 
and a central 
The Centre uould primarily act as a ~~brokeP and facilitator for creation of regional netuorks, 
training and data base point for forestry research. The Centre would provide a mechanism for 
chamli~ and coordinating international financial and technical support to forestry research in developing 
c-tries. It uould not have any hands-on research faction. There would be strong emphasis on inproving 
research capsbility and capacity through information systems develoIxnent, technical and management training 
progremnes and other support activities. 
Based on the preliminary cost estimates prepared by the Bellagio Task Force, a very modest headquarters staff 
of five uas envisaged, plus 12 outposted regional coordinators. 
The annual costs of this centre would be about USS5 million a’year. If this proposal ware to be adopted by the 
CGIAR, all regional research progranaaes would be executed u&r contractual arrangemants. The Bellagio Task 
Force suggested that the cost of these might be in the order of USSSO million by 1991. (For the purpose of this 
paper, it has been arbitrarily assuaad that USS25 mi 11 ion would be for sgroforestry and USf25 mi 1 lion for 
forestry research. Initial capital costs for this option would be minimal since it uas assuaed that office 
staff space uould k rented). 
I 
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BlDGETARY IW’LICATIOIS OF TAC’s REDDnmoDED OPTIOY .A= 
The budgetary inplicstions below relate only to the TAC recarmended integrated Option lYmt. The following 
uere the main vderlying assumptions used in approaching this topic. 
Betting a realistic tarnet for forestn/awoforestrv research 
An exercise based cn the assumption of an unconstrained resource situation would be mrealistic. As a 
starting point for this exercise, the panel used three main criteria: 
(a) An assessment of the likely regional budgetary research needs as developed in Parts I and 
II of this paper, taking into account likely absorptive capacity constraints at the 
national level and the ueak status of many NFRS. 
(b) Consideration of hou such forestry/agroforestry research might reasonably expect to secure 
as a share of the overall CGIAR furding requirements. 
(Cl Estimates of likely incremental forestry research needs for an internationally-swrted 
tropical forestry/agroforestry research prograeme as estimated by the Bellagio Task Force 
(which suggested USSZO million in 1990 rising to about USSSO million by 1995. This would 
be incremental to the estimated current level of U!RS45-50 million in official development 
assistance (WA) to forestry research provided by multilateral and bilateral donor and 
technical assistance agencies. The neu total uould bring WA for research up to about 9% 
of total ODA for forestry and related fields. This still uould be belou the percentage 
going to research in the case of agricultural CDA. 
Rwimal vs. centralized research 
The recomnendation of TAC 51 that about 70% of CGIAR funding for forestry/agroforestry should be directed 
touards the regions and about 30% to centralized research uas adopted as a guideline for allocating funding 
between regional/national and global activity. 
&ikelv forestrv/aoroforestrv oriented activities of existinn CGIAR centres 
The assumption was made that forestry/agroforestry related research carried out by ICRISAT, ILCA, IITA, 
CIAT, ICARDA, IBPGR, IFPRI and ISNAR would ba incorporated as integral coqxxhan ts of the budgets of those 
centres. TAC a&e a preliminary assessmant of the possible staffing needs of those Centres for 
forestry/agroforestry related research. 
Recomamded CGIAR sumort to existing +wecialired forestrv/agroforestn research institutes. that could 
play a kev role in sumortirw research netmrkinq and other activities in the regions 
As noted in the text, several long established research institutes (e.g. CSIRO, WFTA, OFI, CTFT, CATIE, ITF, 
etc.) have over many years built up productive programnes uith national forestry and agricultural reseach 
institutions. Taking into account the ueak institutional capability of many national forestry research 
institutions, and the fact that under the ecoregion research model, it would take a considerable tima to 
build up regional forestry research capability in existing CGIAR centres, these specialized centres could 
play a critical role as a source of strategic research input, scientific support for design and monitoring 
of implementation of national research trials, provision of catalytic funding, support for research 
seminars, training workshops and so on. 
To ensure a sustained input to key areas of research priority of interest to the CGIAR System, TAC 
recommended a modest level of CGIAR support to selected specialized institutes, under contractual 
arrangements. 
Based on the above assumptions the total CGIAR support for forestry/agroforestry research would be in the 
order of US%1 million of which about USSlZ million uould be for centralized global research andf29 million 
for regional research. That latter figure includes the cost of outposted staff from the central 
forestry/agroforestry institute. 
Table 1 sumwires the likely cost distribution of CGIAR-supported forestry/agroforestry research by 1995; 
I 
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Table 1. Liketv cost of CGIAR-swrted forestw/egroforestrv research DroarEnnne bv 1595 (USS million) 
INSTITlJTlOYS 
A. Regiionsl 
ICRISAT 1.2 1.3 2.5 
IITA 2.0 2.0 
ILCA 1.5 1.5 
CIA1 1.5 1.5 
I CARDA 0.5 0.5 
I-- ,.m--- 
S&b-Total 1.2 4.8 1.5 0.5 8.0 
a. Global 
The centralized forestry/agroforestry 
research centre 11.0 6.0 3.0 3.0 2.0 25.0 
IBPGR 0.5 0.5 
IFPRI 0.5 0.5 
ISNAR 0.5 0.5 
---- 
Sub-Total 12.5 6.0 3.0 3.0 2.0 26.5 
I 
C. Contracted research uith spccializsd 
institutes in support of regional 
research activities (illustrative 
CSIRO, CTFT, OFI, ITT0 
-II_ -- 
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)IEEIIYG BmEEY REPRESEUTATIVES OF TM: AYD ICRAF UANAGEHEWT AND BOARD 
TO DISWSS I-F'S VIEUS Oy THE TAC FDRESTRY/AGROF-STRY REMWEKDATI& 
A. General Ideas Projected bv ICRAF 
The idea of a continuus makes sense in terms of problems of development and what has to be done on 
the ground in land-use management. But it is not an appropriate concept on uhich to 
builda research institution because of the different research approaches required in different parts of the 
cant i nuun. Research can more easily be structured on the basis of 
ecosystems, both natural and man-made. 
There is a need to distinguish clearly batueen agroforestry ss a discipline and uhat is actually done 
on the ground in land-use systems. 
There will be a continuing need for an entity to look at the issues lying batueen agriculture and 
forestry. In this respect the image of agroforestry and the nama of the 
institute that promotes it are vital to forging creative linkages and catalyzing activities. 
B. Some Concerns EXDreSSed bv ICRAF 
ICRAF already has a large agenda and is having to make difficult choices betueen colrpeting demands. 
It might be swan@ by forestry and risk losing its focus both geographically and technically. A merger 
uith forestry might drive agroforestry more touards uorking on uoody ecosystems and ueaken ICRAF’s links 
with agriculture. 
ICRAF is concerned that the proposal to merge forestry and agroforestry into a single institutional 
structure uas based on an atteapt to change attitudes uhich could be better changed through education and 
training. There is a general desire to ‘break doun ualls” betueen forestry and agriculture. 
The creation of a combined centre might, in reality, serve to create neu walls. 
ICRAF’s research agenda is firmly based on its networking approach uith national prograswemes. Its 
strategic research is designed to respond to the needs identified through applied and adaptive research in 
national prograaoxaaas. ICRAF is concerned that both these principles might be under 
threat in a ccebined institutional structure. 
ICRAFms Vieu on a Separate Forestry Institute 
ICRAF believes that a strong case could be made for a separate forestry institute based on the 
management of natural forests to make them more profitable and sustainable. It 
should start small and evolve. Much of the research needs to be decentralized because of location 
specificity but methodology, etc. could be developed centrally. Such an institute would appeal to donors. 
Developnent fuxis are available for tropical forestry some of uhich might be tapped for research. Without 
such an institute foresters Would consider they had been short-changed. 
ICRAF1s Vieus on the Paper for 1CU 90 
There should be much more stress in the paper on evolution, both in programwe s and in structure. 
The rum&r of options presented for consideration by the CGIAR should be kept to a miniraua. Ones 
that are untikely to be viable should either be excluded or reduced in prominence. 
TAC*s reasons for combining forestry and agroforestry should be more clearly spelt out. 
The management problems of a combined institute of the size projected should be recognized and 
discussed. 
C. ICRAF Views Concernins Areas of Research in the TAC Reccmnended Agenda That Would and Would not Fit 
Within the ICRAF Pandate 
ICRAF is prepared to change to undertake a considerable amount of the work suggested in the ‘TAC 
paper. For example, given additional resources it would consider accelerating expansion of it6 programnemes 
into regions other than Africa. 
’ The meeting with ICRAF was on 23 August 1990. Further discussions took place 24-25 August at the 
meeting of the full TAC Resource Management, Forestry and Agroforestry Panel. This meeting also uas 
attended by the ICRAF Board Chair and its Director General. The latter pointed out that the views expressed 
at the meetings by the Board Chair and himself did not represent an agreed upon position of the Management 
and Board of ICRAF, since the members had not yet had an opportunity to read and formally react to TAC’s 
written materials. 
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In tersm of research substance, the Panel and ICRAF Management discussed the extent to which 
research areas in the TAC recoinnended agenda would or uould not fit logically within 
a broaden4 ICRAF msndate acceptable to the Director Ceneral of ICRAF. Using as a base for discussion the 
programse areas recomnmckd by TAC, the following conclusions were reached: 
progm 1 - AgmforBtrY 
This progrmrse would build on the major research thrusts identified in ICRAF’s “Strategy to 200088 paper, 
i.e.: 
. Agroforestry and land use systems 
. Cosponent interactions in agroforestry systems 
Both of the above fit within ICRAFts current mandate. 
TACls RMFA Panel assessment of the likely range of scientific expertise needed for the first tuo 
of the above topics by 1995 covered the following msin disciplines: sociology, economics, geography, 
agrometeorology, agronomy, forestry, horticulture, soil science, physiology, entomology, pathology, 
taxonomy, biochemistry, animal science. 
It was assuned that additional inputs to this prograsam would come from staff located in the HP1 
improvement, agroforestry/forestry policy, end scientific swrt services prograsnms discussed below. 
Pmgrrr 2 - Moody gelrplasm collection d ultipurpo5e tree species isprovemmt 
Under this heading would be included global uoody species gemplasm collection end exploration, 
germplasm characterization, seed production end gemplasm conservation, I4PTS species and provenance 
selection, ClPTS evaluation and description, BPTS genetic i8provament. In relation to the first three of 
these topics, there would be strong collaborative linkages with IBPGR, which is planning an expansion of 
its w work in this area. 
This prograssas would cater to the very similar centralized strategic research needs of both 
egroforestry and forestry species. Thus, much of the work involved would fit within the mandate of ICRAF. 
(Exceptions are noted below). 
The following range of disciplines wuld be required: gsnetics, plant breeding, seed biology, 
physiology, silviculture, soil microbiology, entomology, botany, pathology, taxonomy, social science, 
econasics, biochemistry, forest products. 
PrograPc 3 - Forest r;nagemnt end silviarlture 
This progremne would be particularly concerned with the management end regeneration of natural 
forests, woodlands and forest plantations; reclamstion of degraded forests (with special emphasis on saline 
end ecid.soils); restoration of fertility in forest fallow; management of fast growing compensatory 
species for fuelwood, industrial and other uses. 
Of the above, the activities in forest areas which involve a combination of food production and 
production of sultiple forest products fit within the mandate of ICRAF. This applies, for example, to large 
parts of the savema woodLend areas of Africa. It also applies to the encroached natural forests of the 
tropics, which contain ward to 200 million slash and burn agriculturists. Thus, a major portion of the 
natural forests in the world could banefit from research inputs which fit within the scope of ICRAF’s 
smdate. In fact, en integrated agriculture/egroforestry/forestry research thrust is essential for making 
progress in easing the negative effects of deforestation on local populations and in krilding more 
sustainable land use systems. 
The range of scientific disciplines needed to cover adequatety this topic includes: silviculture, 
egronany, sociology, economic botany, taxonuny, biochemistry, hydrology, soil nutrition, fire control, 
soil microbiology and zoology. 
Progrm 4 - Soci-ic ad policy research 
under this prograeme, there would be two main areas of activity: 
. Becroeconomic policy research aimed particularly at inproved understanding of the underlying causes 
of deforestation end remedial policies. This would be Largely contractual research with 
specialized policy researchers and would complement IFPRI’s activities in this area. 
. Socioeconasic end policy research et the farm/village/ encroached forest level, with special I 
reference to inproved understanding of people’s perceptions of the usefulness of trees, their role 
in sustainable land use and agriculture, end their potential to contribute to rural incomes; end 
incentive policies for encouraging people’s support in natural forest management end tree 
planting/growing programaes. This would build on ICRAF*s D&D methodology and experience by 
encouraging its wider adoption by both WARS and NFRs in the various regions, and for use in 
encroached forest lands end in forests where indigenous people’s livelihood depends on multiple end 
use management of forests. 
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Uuch of the envisioned policy end socioeconomic research fits uithin ICRAFls mandate. 
A ccmbinaticn of sociology, economics, anthropology, land tenure expertise would form the core staff 
of such a group, with strong input from I scientific support services prograssse in the wee of statistics, 
biometrics, cosputer smcklling, end input as appropriate front technic81 scientific staff in the other 
research prograrnaes listed above. 
The main conclusions from the above enalysis are: 
(i) A majority of the reseerch topics envisioned in the TAC recarmended research agenda could be 
accomncdatad within ICRAF’s Mandate. 
(ii) Heny of the scientific disciplines required for the TAC recommended integrated centre option are 
already incorporated into ICRAF’s already planned staff structure. 
(iii) The main areas of divergence betueen TAC*s recanwnded egenda and ICRAF’s mandate, i.e., the 
forestry research topics thet fit within the CG mandate but that are unacceptable to ICRAF, relate 
to the following illustrative topics: 
(a) Global Thrusts 
nanagement end regeneration of natural forests, with special reference to increasing the 
productivity of secondary (logged over) forests in situations where the msin objectives of management relate 
either to long rotation species for timber/pulp/panel production or to management of forest ecosystems for 
protection of soil end ueter resources (i.e., in situations where food/fodder/and minor forest products are 
not the main end uses.). 
Esteblishment end management of plantation forests for long rotation, cotmwcial/industrial timber 
production (i.e., where food production, including grazing end uoodlot planting for income generation, are 
not the main management objectives). 
Genetic inprovemant of tree species which are primarily suited to longer term, single purpose 
plsntation timber/pulp/wood-based panel production. 
(b) Reqional Research Topics 
Asia: 
. Ranagament of natural forests 
. Standardized methods for biological research (e.g., gap studies) that could lead to less 
damaging harvesting systems for the tropical reinforest. 
. Data handling methods of uneven aged poly-specific forests; 
. Growth end yield modelling. 
‘ Autecologicel studies of the behavior of carponent species. 
Af rice: 
. Uanageinent end regeneration of natural forests: 
(a) hunid, uet tropics, 
(b) arid and semi-arid zone, dry forest 
. In the uet zone, standardized methods for biological research (e.g. gap studies) that could 
lead to less damaging harvesting systems for the tropical rainforest. 
. Data handling methods for uneven aged poly-specific forest. 
. Growth, yield end modeling studies under alternative management regimes, e.g., further 
testing of silvicultural techniques being applied by CTFT in the Yapo Forest. 
l Autecological studies of the behavior of c cqwmnt species. 
. 1 
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Latin &rice and the Caribbean 
. Natural forest management with special reference to increasing productivity of secondary 
(i.e. logged over or degraded) forest land. (Building on the work of CATIE, ITF, DTS and 
STRI). 
. Standardized methods for biological research (gap studies) that could lead to less damaging 
harvesting systems for the tropical reinforest. 
. Date handling methods for uneven aged poly-specific forests. 
. Autecologicel studies of the behavior of cosponent species. 
Perticipmts et the betim: 
TAC 
H.H. Arnold, Chair 
G. Budouski 
K. Choudhry 
Il. Gregersen 
ICRAF 
B. Lmdgren 
H. Stewler 
Donor Representatives 
Fl. ter Kuile (CIDA) 
K. Venderryn (USAID) 
IUFRO/SPDC 
J. Pelmer 
CGIAR Secretariat 
J. Spears 
TAC Secretariat 
E. Crasuelt 
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DOCUMENTS USED IN THE ASSESSMENT OF 
THENCN-ASSCCIATEDCENTRESANDREVIEWOFFGRESTRY 
1. Ranana and Plantain 
Report of the TAC Fact-Finding Mission to the International 
Network for the Improvement of Banana and Plantain (INIRAP). TAC 
Secretariat, May 1989. 
Report of the TAC Panel on Banana and Plantain Research. TAC 
Secretariat, March 1990. 
Role of the CGIAR in Ranana and Plantain Research. Desk 
Analysis. TAC Secretariat, April 1990. 
2. coconut 
Coconut Research: An International Initiative. Consultant's 
Report prepared for TAC. June 1988. 
Coconut: International Research Priorities. Consultant's Report 
prepared for TAC. September 1989. 
Coconut Research Opportunities. Discussion Paper prepared for 
TAC 52 Meeting, IITA, Ibadan, Nigeria. June 1990. G.J. Persley, 
ACIAR, Canberra, Australia. 
The Coconut Palm: Prosperity or Poverty. G.J. Persley. June 
1990. ACIAR, Canberra, Australia. 
Role of the CGIAR in Coconut Research. Report of the TAC Panel 
on Coconut. TAC Secretariat, June 1990. 
3. Crop Protection 
Report of the T?LC Fact-Finding Mission to the International 
Centre of Insect Physiology and Ecology (ICIPE). TAC 
Secretariat, Ray 1989. 
Evaluation of Crop Protection.Research, Training and Technology 
Transfer at the International Agricultural Research Centres. 
David R. Mackenzie, Study Director. Report submitted to TAC, 
September 1989. 
Report of the Review Team for the Third External Periodic Review 
of the International Centre of Insect Physiology and ecology 
(ICIPE). Nairobi, March 1990. 
Report of the Task Force on Integrated Pest Management. ACXAR, 
March 1990. 
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Report of the TAC Panel on Crop Protection Research. TAC 
Secretariat, April 1990. 
Role of the CGIAR in Crop Protection Research. Desk Analysis. 
TAC Secretariat, May 1990. 
4. Fisheries 
Development of New CGIAR Initiatives: Aquaculture Research. 
(AGR/IAC:IAR/87/28 Rev. 1). C.P. Idyll, 1988. 
Report of the TAC Fact-Finding Mission to the International 
Centre for Living Aquatic Resources (ICLMN). TAC Secretariat, 
June 1989. 
Possibilities for CGIAR Support to Fish Production Research. 
Report of the TAC Ad Hoc Working Group on Aquaculture. TAC 
Secretariat, August 1989. 
Review of Developments in Aquaculture, CGFI/89/Inf.5. F&3, 
Rome, 1989. 
Draft Report of the Study on International Fisheries Research, 
undertaken on behalf of the world Rank, FAO, UNDP, CRC and twelve 
bilateral donor agencies. World Rank. February 1990. 
Report of the TAC Panel on Fisheries Research. TAC Secretariat, 
May 1990. 
Role of the CGIAR in Fisheries Research. Desk Analysis. TAC 
Secretariat, June 1990. 
5. Forestry and Agroforestry 
Report of an International Task Force on Forestry Research. A 
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LIST OF ACRCNYMS 
ACIAR 
ASEAN- 
COFAF 
AVRDC 
BDFUIROP 
BIFAD 
CAB1 
CARD1 
CATIE 
CGIAR 
CIAT 
CIMMYT 
CIP 
CIBAD 
CRIDA 
CPSP 
CRTA 
CSIRO 
DaNID& 
Association of Agricultural Research Institutions in the 
Near East and North Africa 
Australian Centre for International Agricultural Research 
Asian Development Bank 
Association of Southeast Asian Nations - Comittee on Food, 
Agriculture and Forestry 
Asian Vegetable Research and Development Centre 
Bureau for the Development of Research in Tropical Perennial 
Oil Crops 
Bureau for International Food and Agriculture Development 
Commnwealth Agricultural Bureau International 
Centre for Agrobiological Research 
Caribbean Agricultural Research and Development Institute 
Centro Agron6mico Tropical de Investigaci6n y Enseknsa 
Consultative Group on International Agricultural Research 
Centro International de Agricultura Tropical 
Centro Intemacional de Hejoramiento de Eaiz y Trigo 
Centro Intemacional de la Papa 
Centre de Coopkation Intemationale en Becherche 
Agroncmique pour le tiveloppexmt 
Confkence des Responsables de Eecherche Agronomique 
Africains 
Central Research Institute for Dryland Agriculture 
Cooperative Research Support Programe 
Centre de Eecherches sur les Trypanosomes Animales 
Comowalth Scientific and Industrial Research Organization 
Centre Technique Forestier Tropical 
Danish International Developuent Agency 
ENBRA!?A 
FAO 
FFRED 
FINNIDA 
FHIA 
FRC 
FRIM 
G?vIT 
IBPGR 
IBSNAT 
IBSRAFI 
ICARDA 
ICIMOD 
ICIPE 
ICLAM 
ICRAF 
ICRISAT 
IDB 
IDRC 
IFDC 
IFPRI 
IIMI 
IITA 
ILCA 
ILRAD 
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Empresa Brasileira de Pesquisa Agropecuaria 
Food and Agricultural Organization of the United Nations 
Forestry/Fuelwo& Research and Development Project 
Finnish International Development Agency 
Fundacib Hondureiia de Investigacien Agricola 
Forestry Research Centre 
Forest Research Institute of Malaysia 
General Agreement on Tariffs and Trade 
Deutsche Gesellschaft fiir Technische Zusamtuenarbeit 
International Atomic Energy Agency 
International Board for Plant Genetic Resources 
International Benchmark Sites Network for Agrotechnology 
Transfer 
International Board for Soil Research and Management 
International Centre for Agricultural Research in Dry Areas 
International Centre for Integrated Mountain Developllent 
Intemtional Centre of Insect Physiology and Ecology 
International Centre for Living Aquatic Resource Management 
International Council for Research in Agroforestry 
International Crops Research Institute for the Semi-Arid 
Tropics 
Inter-American Development Bank 
International Development Research Centre 
International Fertilizer Development Centre 
International Food Policy Research Institute 
International. Irrigation Management Institute 
International Institute for Tropical Agriculture 
International Livestock Centre for Africa 
International Laboratory for Research on Animal Diseases 
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INIRAP International Network for the Improvement of Banana and 
Plantain 
IRFA Institut de Recherche sur les Fruits et Agrumes 
IRHO Institut de Recherche pour les Hulles et Oleagineux 
IRRI International Rice Research Institute 
ISNAR International Service for National Agricultural Research 
ITC International Trypanotolerance Centre 
ITF Institute Tropical Forestry 
ITT0 Intemational'Tiznber Trade Organization 
ITFFR International Task Force on Forestry Research 
IUCN International Union for the Conservation of Nature and 
Natural Resources 
I-/ International Union of Forestry Research Organization/ 
SPDC Special Programme for Developing Countries 
Ku Katholieke Universiteit (Leuven) 
Network of Aquaculture Centres in Asia and the Pacific 
Nitrogen Fixing Tree Association 
Overseas Development Administration 
OF1 Oxford Forestry Institute 
PROC- Programa Cooperativo de Investigation Agricola para la 
IANDINO Subregion Andina 
PROCISUR Programa Cooperativo de Investigation Agricola para la 
Region Sur 
SACCAR Southern African Centre for Cooperation in Agricultural 
Research 
SADCC Southern Africa Development Coordination Conference 
SEAFDEC Southeast Asia Fisheries Development Centre 
SIIXL Swedish Interbational Development Agency 
Technical Advisory Conrmittee to the CGIAR 
TFAP Tropical Forestry Action Plan 
TROP- Tropical Soils Progranune of Cornell and North Carolina 
SOILS State universities and the University of Hawaii 
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UNDP United Nations Developnent Programme 
United Nations Ehvirorment Programe 
UNESCO Untied Nations Educational, Scientific and Cultural 
Organization 
USAID United States Agency for International Developnt 
West Africa Rice Developmt Association 
WHO World Health Organization 
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Extract from “Summary of Proceedings and Decisions” 
International Centres Week 1990 
held in Washington DC, USA on 29 October - 2 November 1990 
Backmound 
TAC’s report on.‘A Possible Expansion of the CGIAR” was the centrepiece of 
discussion at ICW90, requiring far-reaching decisions that could affect the future scope 
and structure of the CGIAR System. The report was presented to ICW90 by TAC 
Chairman Alec McCalla. ’ 
The report was the result of a two-year deliberative process which began when 
the Group decided at its 1988 mid-term meeting to seek advice from TAC on the 
desirability of admitting all or some of 10 non-associated centres into the CGIAR. 
Donor subsequently expressed the view at the Group’s 1989 mid-term meeting 
that the mandate of the CGIAR should be expanded to include agroforestry/forestry 
research. 
In responding to the Group’s requirements, Mr. McCalla pointed out, TAC had 
re-examined the fundamental objectives of the CGIAR both in the present and in the 
future, and reviewed the potential of the 10 non-associated centres in relation to those 
goals. 
Based on that analytical and deliberative process, TAC presented ICW90 with 
proposals for integrating forestry/agroforestry in the CGIAR System, a major expansion 
of the System, substantial restructuring of the System in the medium term, and for the 
long-term evolution of the System. 
Process 
In keeping with the significance and complexity of TACs proposals, the Group 
spent some 20 hours of ICW90 on the TAC report, both in plenary and executive 
session. 
The Group followed a step-by-step procedure in which the information to be dealt 
with was disaggregated, and discussion moved back and forth between specific detail and 
the broad picture. 
Discussions were held under the following main headings: 
m Background to the TAC report and the process by which conclusions were 
reached; 
, 7 
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Long- and medium-term visions of the CGIAR; 
s Analysis and recommendation on non-associated centres; 
Integration of forestry/agroforestry; 
- Structural and resource implications; 
Decisions and next steps. 
This pattern of deliberation enabled the Group to look ahead at the long-term 
scenario ti conceptualized by TAC, to focus on specific recommendations, to return to 
a review of the broader picture, and to reach decisions based on both the broader picture 
and the implications of specific recommendations. 
The Chairman pointed out how the deliberative process followed at ICW’90 
ensured that decisions reached by the Group were based on the broadest possible 
exchange of views - including dissent from TAC’s views. There was no question of the 
Group being treated as a “rubber stamp agency”. Donors expressed their appreciation 
of the consensual process that was followed. 
Svstemic Restructuring 
Mr. McCalla reminded the Group that the TAC report was based on a process 
of examination which. was both exhaustive and transparent. The Group had been 
consulted at each stage of the examination, and the next stage embarked upon with the 
Group’s prior approval. 
Furthermore, although TAC had been asked to review 10 non-associated centres 
for their possible inclusion within the System, the committee felt that it could not 
approach the task as a simple matter of recommending inclusion or exclusion. 
TAC saw the potential expansion of the CGIAR as the starting point for 
institutional and programmatic restructuring. The basis of the changes proposed was an 
integrated approach which would apply to all aspects of the CGIAR, whether it be 
commodity research, the broad spectrum of natural resource management, or the 
agroforestry/forestry sector. 
In keeping with these principles, TAC had reviewed the goal statement of the 
CGIAR, in an effort to determine whether the statement should be revised in the light 
of changed and changing circumstances in the international environment. 
At its last iteration in 1986, the CGIAR goal statement read as follows: “Through 
international agricultural research and related activities, to contribute to increasing 
sustainable food production in developing countries in such a way that the nutritional 
level and general economic well-being of low income people are improved.” 
t , 
259 
TAC proposed, Mr. M&alla said, that the emphasis on “increasing sustainable 
food production” should change to an emphasis on food self reliance in the developing 
regions of the world. “Food self reliance” was defined as the capacity of a nation to 
provide a sufficient stable food supply to all of its inhabitants, either from domestic 
production or from the production of exportable goods to enable commercial imports to 
cover the domestic deficit. 
TAC had gone on to develop the following mission statement for the CGIAR: 
‘Through international research and related activities, and in partnership with national 
research systems, to contribute to sustainable improvements in the productivity of 
agriculture, forestry and fisheries in developing countries in ways that enhance nutrition 
and well-being, especially among low-income people.” 
This central mission required the following nine goals or priority areas for action: 
effective management and conservation of natural resources; improved productivity of 
important crops and their integration into sustainable production systems; improved 
productivity of important livestock and their integration into sustainable production 
systems; improved production of important trees and their integration into sustainable 
production systems; improved productivity of important fish and their integration into 
sustainable production systems; improved utilization of agricultural, forestry and fish 
products in both rural and urban areas through improved post-harvest technology; 
improved diets, family welfare and equity (including gender equity) through better 
understanding of the human linkages between production and consumption; appropriate 
policies for increased productivity in agriculture, food, fisheries and forestry and for the 
sustainable use of natural resources; and strengthened institutions and human resources 
in national research systems to accelerate the identification, generation, adaptation and 
utilization of technological innovations. 
As a corollary to defining CGIAR goals, TAC developed a medium- and long- 
term vision for the evolution of the System. In the medium term, research supported by 
the CGIAR would fall into two clusters: global commodity activities and ecoregional 
activities. Each of these clusters was explicitly defined and described in the TAC report. 
- Global activities would be focussed on commodities and selected subject 
matter areas, such as policy, management, conservation of germplasm and 
the maintenance of biodiversity. 
w Ecoregional activities would focus on applied and strategic research on the 
ecological foundations of sustainable production systems, commodity 
improvement in collaboration with global commodity activities and 
interaction with national partners. 
Over the long term, the CGIAR would be a smaller, service oriented enterprise 
and much less of a hands-on applied research System. When that stage was reached, 
more work would be undertaken by national research systems. 
In the context of that analysis, TAC made separate recommendations on each of 
the non-associated centres it was asked to review. 
, 
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As part of its review, TAC attempted to assess the financial implications of 
proposed courses of action, and suggested an immediate increase of some 10 percent in 
funding requirements, followed by a reduction of that increase. There will be something 
of a bulge in the System, as and when it takes on new responsibilities. The bulge will 
be flattened as the System is restructured, and it is assumed that funding requirements 
will drop back to current levels. 
The implications of the TAC report, as they affected the future philosophy of the 
CGIAR and as they suggested the extent to which the CGIAR should be expanded, were 
examined from several different perspectives. The main comments made by participants 
fell into several broad categories. 
Endorsement: The transparency of the process which TAC had gone through, as 
well as the strong analytical base on which the Group’s decisions could be anchored, 
were strongly endorsed. Mr. McCalla, members of TAC, the TAC and CGIAR 
Secretariats, as well as others who had participated in the process were commended. 
The report’s comprehensive approach to complex issues was considered exemplary, and 
the guidance it provided was an important contribution to the development of the 
CGIAR over both the short and long term. The conceptual thrust of the report was 
similarly endorsed. 
Natural resource management: TAC’s analyses concerning the relationship 
between natural resource management and agricultural productivity were considered 
compelling. The recommendation that CGIAR centres should undertake ecoregional 
activities was welcomed. This approach could create the sustainability/productivity 
construct which would ensure the System’s continued effectiveness and relevance. Some 
concerns were expressed, however, that there was an inconsistency between the analytical 
emphasis on natural resource management and individual recommendations regarding 
some non-associated centres whose programmes were particularly oriented towards 
research connected with natural resources. 
National research systems: TAC’s interest in strengthening national agricultural 
research systems in developing countries was appreciated, but some delegates felt that 
the relationship between national systems and the CGIAR required further elaboration. 
The appropriate division between upstream and downstream research formed part of the 
discussion. Several participants emphasized the view that the task of strengthening 
national systems could not be looked upon as of secondary importance, because without 
strong national systems CGIAR centres could not have impact in developing countries. 
Continued efforts to strengthen national systems and gradually to pass on more activities 
to them were urged. This relationship would probably elicit additional funding from 
bilateral “envelopes”, in the view of some donors. 
Innovation: The suggestion was made that a greater sense of innovation within 
the CGIAR would enhance support for the System. Whether it was in relations with 
national systems, or in the kinds of research undertaken, greater innovation and creativity 
would help to attract funds that were available but would not be directed toward 
supporting traditional CGIAR programmes. 
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Research themes: As the CGIAR moved towards restructuring itself and 
redefining its priorities, the elaboration of broad themes, particularly in the natural 
resource management area, could give clarity to future discussions. Themes could be 
related to institutions, including non-associated centres, and would provide the basis on 
which the expansion issue could be revisited after ICW’90. 
Resources: The ‘point was made by several delegates that principles and 
programmes could not be separated from the financial resources available to undertake 
expansion, restructuring, or any other activity within the System. TAC’s financial 
estimates for the medium- and long-term future were attractive, but the financial picture 
had to be assessed in terms of actual availability not just of estimates. 
Aeroforestry!Forestry 
The consideration of agroforestry/forestry issues within the CGIAR derived from 
the Group’s Declaration of Intent which drew attention to “the evident and urgent need 
to investigate the significant research issues of natural resource management for 
sustained food production and for the long-term maintenance of lands best suited to 
tropical and sub-tropical forests“. 
The Declaration also stated the Group’s desire to widen its mandate “to include 
research on the optimal management of tropical and sub-tropical forest lands giving 
particular stress to the interaction of agriculture and forestry, and the use of forest 
resources as an important contributor to the rural economies, energy needs, and the 
wealth of partner nations”. 
Following on that Declaration, and taking into account the priority research areas 
outlined at the Bellagio conferences which provided to the CGIAR’s exploration of the 
agroforestry/forestry question, TAC mounted an exhaustive series of consultations with 
lead agencies in the field such as FAO, other groups, and individuals. 
At the culmination of the, process, TAC recommended an integrated 
agroforestry/forestry approach, and a decentralized programme under which some 70 
percent of resources would go to regional and national research in agroforestry/forestry 
and 30 percent to centralized activity. 
TAC proposed that the centralized activity should be entrusted to IClUF, if its 
Board and Management were willing to revise its mandate to encompass an integrated 
agroforestry, change its name and prepare in consultation with TAC the plans and 
programmes that would be subject to normal CGIAR procedures. If ICRAP could not 
make those changes, TAC proposed the establishment of a new, integrated 
agroforestry/forestry centre. 
Participants at ICW’90 reaffirmed their desire that CGIAR-supported research 
should be broadened to include agroforestry/forestry as part of natural resource 
management. 
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Most of them had already made a conceptual commitment to this aspect of 
expansion. Others said their governments had made a financial commitment inprinciple 
as well, but were awaiting the emergency of mechanisms which could be funded. The 
urgency of going ahead with agroforestry/forestry research was emphasized. 
TAC’s view that forestry and agroforestry should be regarded as a continuum was 
generally supported. The recommendation that the CGIAR should support a 
decentralized programme was also endorsed. 
However, given a recent decision by ICRAF’s Board that it did not wish to take 
on additional responsibilities for forestry and its rejection of TAC’s suggested conditions 
for entry of ICRAF into the CGIAR System, the debate centered on alternative 
centralized mechanisms for forestry. 
During the Executive Session of donors a consensus emerged that a CGIAR 
programme of work in forestry and agroforestry will most likely require two “entities” 
functioning in close collaboration with each other and with other stakeholders, including 
national and international institutions active in this area. 
The specific mandates of these two entities, and the division of labour between 
them, should be complementary, providing a coherent and efficient approach to global 
agroforestry/forestry research. 
The Group agreed that one of these entities should be ICFWF, with its mandate 
and strategy modified in terms of its relationship with the other “entity”. The mandate 
and the scope of work of the second entity should be defined between now and the next 
meeting of the CGIAR. 
Main Decisions 
Clear consensus emerged from’ the discussion of the TAC report on the 
importance of natural resource management as a twin pillar of CGLAR-supported 
research. The other pillar would continue to be productivity. Based on that broad view: 
The Group strongly endorsed the concept of ecoregional activity within the 
CGIAR System as a means of.merging productivity concerns with natural 
resource management, and asked for a further TAC report elaborating on 
the nature of these activities and the mechanisms by which they would be 
undertaken; 
s The Group urged that in elaborating on the concept of ecoregional 
activity, TAC should examine a series of natural resource management 
themes - such as the soil/water relationship, soil fertility, plant protection, 
etc. - and advise the Group on institutional changes required to ensure 
that those themes were encompassed in CGIAR-supported research; and 
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The Group sought clarity and specificity on the funds that would be 
required at each stage of the System’s envisaged expansion. 
Responding to TAC’s analysis of the subject matter areas covered by the 10 non- 
associated centres reviewed, and to TAC’s centre-by-centre recommendations, the Group 
decided by consensus as follows: 
AGROFORESTRY/FORESTRY 
Two entities will be admitted into the System: ICRAF, appropriately modified, 
and a new institution. 
A Working Group consisting of Australia (Mr. George Rothschild), Brazil (Mr. 
Manoel Malheiros-Tour&o), IDRC (Mr. Geoff Hawtin), the Rockefeller Foundation 
(Mr. Bob Herdt) and Sweden (Mr. Bo Bengtsson) was established to develop proposals 
for the second institution. The Working Group was expected to report to the CGIAR 
mid-term meeting in May 1991 on: 
(a) the spectrum of research to be undertaken by the new entity; 
(b) the design of an institutional mechanism; 
w options for location and staffing; and 
(d) the relationship between the new entity and ICRAF. 
The Working Group should build on the work of TAC, work closely with ICRAF 
and consuh with the CGIAR members and other key actors as necessary. The Working 
Group was asked to agree on its own organization and work procedures and to keep the 
CGIAR informed of its progress. 
AVRDC 
The consensus of the Group was that vegetables research should be an important 
constituent element of the work of the System, and the global contribution made by 
AVRDC to vegetables research was recognized without dissent. At the same time, 
however, the Group as well as TAC appreciated the need for political developments to 
mature before final decisions could be taken. The Chairman will contribute towards a 
resolution of issues when he visits China next March. 
cocoNuTs 
Issues relating to coconut research will be taken up as part of the attempt to settle 
questions concerning agroforestry/forestry research. 
, * 
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IBSRAM/IFDC 
The Group agreed that it was unable at the present time to invite IBSRAM and 
IFDC to join the System. The themes of the soil/water relationship and of soil fertility 
are important aspects of natural resource management, and are linked with ecoregional 
considerations as outlined by TAC. Consequently, the CGIAR will revisit the role 
IBSRAM and IFDC could play in the System, following elaboration and discussion of a 
TAC paper on ecoregional acti-vities. 
ICIPE 
The TAC recommendation was for ICIPE to remain outside the CGIAR and the 
consensus of the Group is to accept the recommendation. The issue will be revisited in 
the context of plant protection as a theme related to ecoregional mechanisms of the 
future. 
ICLfARM 
The CGIAR endorses the TAC recommendation to incorporate fisheries research 
in the work supported by the Group. It also endorses TAG’s request that ICLARM 
should develop a strategic plan and that external reviews should thereafter be mounted 
by TAC and the CGIAR Secretariat. The CGIAR will consider admission of ICLARM 
upon completion of the external reviews. 
IIMI 
Recognizing the importance of soil/water and plant protection relationships to 
resource management research, and drawing the distinction with irrigation management 
research, the TAC recommendation was for unconditional entry of IIMI. The consensus 
of the Group is to accept the TAC recommendation. 
INIBAP 
The TAC recommendation was for INIBAP to be incorporated into IITA but to 
retain its identity. The consensus of the Group is to include INIBAP in the CGIAR as 
an independent network and monitor its performance as an innovative operational mode. 
INIBAP and IITA in collaboration with TAC will work out a sharing of responsibilities 
and the details of their collaboration. 
ITC 
The TAC recommendation was that the CGIAR should await the results of the 
African Livestock Study led by Winrock International before taking a decision on ITC. 
The consensus of the Group is to accept the recommendation. 
* 
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Summation 
Summing up the process which began with a broad review of options and ended 
with specific decisions, the Chairman emphasized that the conclusions reached were 
inseparable from the intensive discussions which preceded them. 
The final decision-making session was relatively swift and short, but there was no 
suggestion of their deliberations on a possible expansion of the System representing a 
rushed-through operation. Prompt decisions were possible at the end only because of 
their searching debate at the beginning. 
Paying tribute to TAG, the Chairman pointed out that the committee had 
presented the Group with a truly outstanding analytical base. Members of the Group 
differed from TAC on various details. That was unavoidable and not undesirable. Pallid 
uniformity can be a sign of weakness. 
Because the Group had the advantage of a report characterized by vision, 
analytical depth, and integrity, it was possible for the Group to position itself after 
several days of sometimes passionate and always earnest discussion on the restructuring 
of the System and on the themes that underpin the changes proposed. 
Eventually, the Group was called upon to take specific decisions on individual 
non-associated centres. But those decisions were based on a solid conceptual foundation 
involving acceptance of the need for broad changes in the CGIAR. They should thus be 
clearly seen in terms of their systemic significance and not a piecemeal responses to 
separate recommendations. 
